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Cyclioidal-cam speed reducer achieves high ratios, saves weight. P. 6G 
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A SIGNIFICANT “BEARING” ON TERRIER GUIDANCE 
N/D MINIATURE AND INSTRUMENT BALL BEARINGS HELP SOLVE COST PROBLEM IN SUPERSONIC MISSILE 


PROBLEM. Guidance system in Terrier missile required miniature and instrument ball 
bearings that help reduce high cost of assembly and meet rigid reliability standards. 


SOLUTION: N/D Sales Engineer, cooperating with the Iron Fireman Manufacturing 

ompany, recommended the use of flanged instrument bearings in the gyro rotor and the 
outer gimbal positions. Result: Flanged bearings simplified both mountings and resulted in 
substantial assembly cost savings. Moreover, a N/D miniature ball bearing ... similar to the 
bearing pictured between tweezer nibs . .. is used in the gyro caging cam. It also has a vital 
“bearing” on the Terrier's reliability and performance. 


Furthermore, numerous tests in New Departure’s R & D facilities proved the bearings to be 
capable of meeting all environmental demands before gyro production changes were made. 


If you would like Miniature/Instrument ball bearing application assistance, please invite 
the N/D Sales Engineer in your area to participate in your early design dis- at 
cussions. He may point the way to assembly cost savings. Or, call or write NR 

New Departure, Division of General Motors Corporation, Bristol, Connecticut. y 2] 
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QUAD-RINGS 


@ POSITIVE SEALING 
UNDER ALL CONDITIONS 


@ ELIMINATES ALL 
SPIRAL TWIST FAILURE 


@ FOUR FLEXIBLE 
SEALING SURFACES 


@ LOW FRICTION 
INSTALLATION 


@ HIGH DENSITY 
INJECTION MOLDED 


@ RUBBER COMPOUNDS 
TO FIT APPLICATION 


POSITIVE SEALING UNDER ALL CON- 
DITIONS—The MR QUAD-RING 
gives superior sealing in reciprocating, 
rotary, and static applications at pres- 
sures ranging from 0 on up. 


ELIMINATES ALL SPIRAL TWIST FAILURE 

—This costly cause of O-ring failure is 
eliminated because the relatively square 
cross-section of the QUAD-RING will 
not roll. 


FOUR FLEXIBLE SEALING SURFACES— 
give double the sealing effectiveness 
of the O-ring because of the exclusive 
seal design. It prevents leakage and 
requires less squeeze. 


LOW FRICTION INSTALLATION—is 


‘& 


~ 


made possible because of the exclusive 
quadrilateral design. This permits much 
higher rotary speeds and gives the seal 
much longer life. 


HIGH DENSITY INJECTION MOLDED— 
All QUAD-RINGS are molded by 
MR’s exclusive injection molding proc- 
ess to give an exceedingly dense pro- 
duct. There are no voids to cause seal 
failure. 


RUBBER COMPOUNDS TO FIT APPLI- 
CATIONS— MR compounds are de- 
signed to give the best possible service, 
using basic polymers such as natural or 
synthetic rubber, silicone or any other 
that will perform best under the specific 
conditions. 


QUAD-RINGS are manufactured under U.S. patents RE 24332 and 2,873,132 


FOR MORE INFORMATION ON 
QUAD-RINGS AND A COPY OF 
THE MINNESOTA RUBBER 

FACT BOOK... 
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PEEL 
the STANPAT from its 
backing. 


, PLACE 


the STANPAT into 
position on the tracing. 


into position . . . will not 


wrinkle or come off. 


TIME... 
with STANPAT pre-printed blueprint items 


Incredible but true! If youeSTANPAT repetitive drawing details, you cut the time involved 
from 3 hours to 15 seconds. This means you can do 3600 STANPAT jobs in the time 
it takes to re-draw and re-letter one! That's why leading firms throughout the nation 
are turning to STANPAT, the remarkable tri-acetate that's pre-printed with designated 
blueprint items. Easily transferred to your tracings by an adhesive back or front, 
STANPAT relieves your engineer of time-consuming and tedious details, freeing him 
for more creative work. 


STANPAT is available in two types of adhesive backs: 
A) Rubber base for standard drafting and tracing paper 
B) Resin base to prevent leaching for papers that contain oils. 


But whatever the application may be, there's a STANPAT product for your specific needs. 
For further information and technical assistance, complete the coupon below and mail. 


ee ee eee ee ee 


STANPAT COMPANY : 
Whitestone 57, N. Y., U. S. A. 
Phone: Flushing 9-1693-1611 

Please quote on enclosed samples. 
Kindly send me STANPAT literature and 
samples. Dept. 91 
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Defense Department 
Appropriation 


DESIGN NEWS received permission to print the 
following letter in its entirety as a _ public 
service, 


The Honorable Estes Kefauver 

United States Senate 

Senate Office Building 

Washington 25, D. C. 

Subject: HR 7851/Defense Department Appro- 
priation 

My Dear Senator Kefauver-: 

When I read Bill HR 7851 I noted the statement 
—“No part of the funds appropriated herein 
shall be available for paying costs of advertising 
by any defense contractor, and such costs shall 
not be considered a part of any defense contract 
cost.” I am extremely surprised and bewildered 
at the constant effort by some of our people to 
try to break down the free enterprise system of 
America. 

For years now I have heard remarks by various 
people working for our various government 
agencies: 

(a) “You do not advertise to secure business 

from the government.” 

(b) “You do not sell the government—the 

government buys.” 
These two remarks reflect one of two things— 
stupidity or anti-Americanism. 

We are a small manufacturing company that 
has conceived, developed and manufactured many 
products which we sell to all segments of indus- 
try, including various government agencies of the 
people. Personnel of the various government 
agencies learn of our products through our ad- 
vertising and write’ to us for information, the 
same as all other segments of industry. We send 
these various government representatives this 
information and then follow it up with technical 
sales calls exactly the same as we do with pri- 
vate industries. Based on experience, the monies 
we have spent on advertising and engineering 
sales calls have saved the government untold 
amounts of money, the same as all other 
industries. 

It does not take the wisdom of the Prophets 
to determine the necessity of advertising. Why 
does the Congress of the United States want to 
deprive our government representatives of the 
information that is so essential to accomplish- 
ing successful results? 

We strongly urge that Defense Department Ap- 
propriation Bill HR 7851 have stricken from it 
the provision relating to advertising costs of 
defense contracts. 

Respectfully yours, 
Hucu C. Rossins 
President 

Robbins Aviation, Inc. 
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Discoverer Spin Tests 


Your article entitled “Bowling Ball Serves as 
Air Bearing Journal in Discoverer Spin Tests”, 
appearing in the May issue, was certainly of ex 
treme interest and was excellent testimony to 
the effort of Dresicn News in digging out new, 
original design applications. 

However, it appears that the cause of the 
difficulties encountered in recovering Discoverer 
satellites may have been over-generalized in your 
first paragraph. The attached booklet summa 
rizing the re-entry/recovery portion of the Dis- 
coverer program should be of interest to you in 
helping to clarif¥ the matter. 

J. C. HorrMan 

Manager—Product Information 

General Electric Co. 

Missile & Space Vehicle Dept. 

Philadelphia, Pa. 

@ USAF Space Systems Div. advises that. there 

was no indication of spin system operation on 

Discoverer XI. The spin system and other items 

were changed. A successful recovery was made 

on Discoverer XIII. Each test shot in the de- 

velopment program has added knowledge leading 

to design improvements in all phases of re- 
entry /recovery. 


So Johnny Can’t Write... 


“ 


Your editorial, “So Johnny Can't Write. . .”, 
intrigued me very much. After teaching college 
math for a number of years, I, too, came to the 
conclusion that college remedial work should bet- 
ter be done in high school or grade school. 

Your suggestion that home training is the 
real answer intrigued me even more. The implica- 
tion is that parents can teach and with this I 
disagree to a degree. First of all, I believe it 
would be safe to conclude that parents are less 
prepared, on the average, to teach their children 
English than the English teachers referred to 
in your source. Second, have you as a parent ever 
tried to teach your child in an area of your 
specialty, such as math or piano? A _ general 
comment that I get from parents indicates that 
patience runs out the window very quickly be- 
cause of an inability of parents to accept a 
slower grasp of principle than that of which 
they think they are capable. 

I am not sure that there is a panacea to this 
problem. A positive suggestion may be for the 
parents to improve themselves beyond their pres- 
ent capability in English, then to set an atmos- 
phere or environment in the home to which the 
child will be challenged to reach. . . 

JOEL STRANDBERG 
Nortronics 

Div., Northrop Corp. 
Hawthorne, Calif. 
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Fourth Dimension 


“The designer thinks scientifically as well as creatively. He 
designs with facts as well as ideas. He has to know materials 
and markets as well as forms and functions. He must never 
forget that a company is known by its end products in the 
hands of the public. The results of his decisions with respect 
to the appearance and function of industrial products are soon 
reflected in the profits or losses of the company he serves." 

These words from Bay E. Estes, Jr., Vice President-Marketing, 
U. S. Steel Corp., spoken before a group of industrial de- 
signers, are just as applicable to mechanical and electrical 
designers. Mr. Estes went on to say that manufacturers of raw 
materials such as steel do not profess to be product designers. 
They are, however, a major source of engineering information 
about their materials. 

A case in point is the technical paper presented on page 100 
of this issue. Entitled provocatively ‘‘The Fourth Dimension in 
Design’’, this paper represents scientific thinking in the true 
sense of the word. 

Most designers think of steel as being a single material 
with a given set of properties that are useful for heavy struc- 
tures. Like many other materials, however, steel is made up 
of literally thousands of different types with varying properties. 
By using various types of steel on one structure or one machine, 
it is possible to realize important savings not only in money 
but also in weight and bulk. 

It has been said with some truth that all design is com- 
promise. Sometimes the compromise is with the cost factor. 
Sometimes it is in the field of weight. Compromises sometimes 
have to be made in many other ways as well. The most suc- 
cessful designer is the one who can make the best use of 
the knowledge at his fingertips. 

It is with this thought that we have arranged with the U. S. 
Steel Corp. to make available to you the full contents of ‘The 
Fourth Dimension in Design" in pamphlet form. | know you 
will find it an interesting and informative addition to your 
design library, as | did. 
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Executive Editor 


Only NYLASINT* nylon gives you 
permanent built-in lubrication 


NYLASINT 


pry 


BRONZE 


E BLEED OIL 


with all these important EXTRAS | 


e Higher heat distortion temperature Pp 


e@ Lower deformation under load 

e@ Lower hygroscopic and thermal expansion 
e Improved wear and abrasion resistance 

e Longer life, trouble free service 


8exco 


Unlike oil-impregnated, sintered bronze 
which bleeds readily on paper (see 
above), NYLASINT sintered nylon 
parts hold up to twice as much oil, are 
permanently lubricated to reduce fric- 
tion, increase wear resistance and elimi- 
nate contact corrosion. 


Inorganic additives also give resilient 
NYLASINT parts outstanding dimen- 
sional stability and high load capacity 

. important for such diverse fields as 
missile components and steel office 
furniture. 


With NYLASINT you get all the prime 
advantages of nylon plus extra per- 
formance no other material offers in 


applications such as bearings, bushings, 
rollers and gears. 


For complete technical data on 
NYLASINT, call or write for new 
NYLASINT Bulletin BR-1111. 


THE POLYMER CORPORATION 


Halex Corporation (A Subsidiary) 


POLYPENCO’ 


Reading, Penna. and Detroit, Michigan 


STOCK SHAPES « SINTERED PARTS « MOLDING RESINS « WHIRLCLAD® COATING 
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SEEN AND HEARD 


M. E.—Medical Engineer 


Victor W. Wigotsky, Eastern Editor 


| attended some of the meetings of the Fourth 
International Conference on Medical Electronics 
held in New York recently with a feeling of being 
somewhat of a maverick. At least | felt this way 
until | encountered Dr. Lee B. Lusted, Professor of 
Bio-Medical Engineering in the Engineering School 
and Associate Professor of Radiology in the Medi- 
cal School of the University of Rochester. 


The first question | asked him was why engi- 
neering developments in the medical field are 
almost always related to the term ‘‘medical elec- 
tronics’. In other words, are mechanical engi- 
neers essentially second cousins in this mushroom- 
ing new field in which electronic engineers ap- 
parently supply the leadership? Must mechanical 
engineers, rather than functioning on a primary 
level, wait in the wings until the electronics people 
indicate just what mechanical hardware is needed 
in their black boxes? 


Dr. Lusted put some of my concern about this 
to rest. ‘‘The mechanical aspects of bio-medical 
engineering,’’ he said, ‘are undeveloped, com- 
pared to electronics. For example, consider the 
stresses and strains on body tissue, muscle and 
bones in the acceleration and deceleration of 
rocket flight. These are very urgent problems where 
mechanical principles can be applied usefully. The 
mechanical properties of tissues are not well de- 
fined, compared to the much better understood 


7 ,6hCOCOS > mm “a <a electrical properties, such as resistive and capaci- 


tive effects. Also, as another example, familiarity 


a 
é with the problems of elasticity could help in better 
oO e understanding of such things as hardening of the 


*CARBON-GRAPHITE ESPECIALLY DESIGNED FOR MECHANICAL APPLICATIONS arteries, or the aging process. 
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OUTSTANDING PROPERTIES OF PUREBON Request Catalog #60 The importance of developing the bio-medical 


Where lubrication 1, Self-lubricating 5. Low cost, where or see Sweet s engineering field has been recognized in some 
. bl 2. Stable at high moldable to size Product Design 
is a problem on File 


bearings, seals, blades and ia schools, as well as the National Institutes of Health. 


parts, et ae ae 4. Moldable to size 7. Readily machinable The University of Rochester, University of Pennsyl- 
ideal solution. vania and Johns Hopkins University are each re- 

ceiving from N.|.H. approximately $50,000 a ye~r 

for a period of five years to develop the bio-medi- 

cal engineering field. At these schools, an envi- 

neering graduate degree program, based on fel- 


PURE CARBON CO., INC. | lowship awards, is being run jointly by the 


university engineering departments and medical 











university's engineering and medical schools. For 

example. at Rochester, the mechanical engineer 

would receive a Master's or Ph.D. degree in Me- 
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chanical Engineering from the Engineering College. 
His thesis would be on a problem from the fields 
of biology or medicine. On the basis of present 
experience, for a Ph.D. in engineering, about 2/3 
of the hours would be spent in engineering and 
1/3 in either biology or medicine. 


Entrance requirements are the same as those 
required for entering any graduate engineering 
school. No experience in biology is necessary, 
since the plan, starting its second year this fall, 
provides for making up lack of training in this 
area. There are perhaps a half-dozen schools that 
are now in the process of starting this program, 
and it seems fair to assume that this will double 
in three years. 


How about job opportunities, after this dual 
discipline is completed? There are three major 
areas. One, people are needed to remain in the 
teaching field to start and help expand programs. 
Second, the military and industry need help rela- 
tive to space flight development. The third area 
would be in bio-medical research in medical 
schools, large teaching and research hospitals, and 
the National Institutes of Health. 


At one of the large discussion meetings of the 
International Conference, a show of hands was 
asked to indicate proportional attendance of en- 
gineers and physicians. | was amazed at the even 
distribution of physicians and engineers. This cer- 
tainly is an indication of the significance that 
physicians attach to this whole program of the 
engineer's role in medicine and his growing feeling 
of interdependence with the engineer. 


Dr. Lusted emphasizes that the graduate pro- 
grams at the various universities are called pro- 
grams in ‘‘bio-medical engineering’’, which includes 
the whole field of engineering — mechanical, 
chemical, electrical, optic, and so on. Not just 
“Medical Electronics’’. 


1 am glad that the field is broadening. There's 
room for competent mechanical engineers, inter- 
ested in working on a primary level in this highly 
important area and who can hold their own 
against the ‘‘semiconductor experts’’. 


Self-locking nut that locks without seating, 


FLEXLOC 


Left to right: full height, thin, microsize, clinch nut. 


Three of the most significant features of 1-piece 
all-metal FLEXLocs: they are self-locking; they 
lock without seating; they won’t work loose, 
regardless of vibration. 

With FLExLoc no lockwashers, jam nuts, 
cotter pins or other auxiliary locking devices are 
needed. There’s nothing extra to put together, 
come apart or get lost. Your design problem is 
simplified. Assembly time and costs are reduced. 
And maintenance expenses are lowered because 
FLEXLOCs can be readily removed and repeat- 
edly re-used. 

What’s more, since FLEXLOcCs lock without 
seating, they serve as stop nuts, staying put any- 
where on bolt or stud once 11% threads of bolt 
are past top of FLExLoc. And there’s no need to 
worry about the effect of “‘shake, rattle or rock” 
on FLEXLocs. They just won’t budge, even in the 
face of terrific impact, ceaseless vibration. 


Fiextoc Clinch Nuts— Designed for use in thin- 
section materials, they make blind fastening 
easy, are ideal where dismantling and reassembly 
is required. They are simply clinched into the 
material to be assembled and become an integral 
part of it. Use FLExLoc Clinch Nuts in place of 
anchor, weld or cage nuts. 


See your authorized industrial distributor for com- 
plete information on sizes, materials and finishes. 
Or write Standard Pressed Steel Co. — manufac- 
turer of precision threaded fasteners and allied 
products in many metals, including titanium. 
INDUSTRIAL FASTENER Division, SPS, JENKINTOWN 
6, PENNSYLVANIA. 


FLEXLOC Nuts 
PRODUCT SIZES 
Full Height ; ; #2 through 2” 
Thin Type nee ese... $6 through 144” 
Microsize ee Pee COR FL PEP PR #0 through #4 
Clinch—regular i - ..... #4 through 5/16” 
Clinch—microsize hem : #0 through #4 
Regular clinch nuts come in 7 shank lengths, 
microsize clinch nuts in 2 
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MECHANICAL 


Cycloidal Cam Reducer Gives Higher Efficiencies 


Drive elements in the cycloidal cam transmission 
remain in constant engagement; whereas, in gear 
reducers, the load is carried by a relatively few 
number of teeth in mesh at any given instant. In 
theory, the absence of mesh interruptions as occa- 
sioned in gears eliminates noise, heating, backlash 
and roughness, and inhibits the generation of de- 
structive dynamic loads. The energy conserved might 
be reflected in greater efficiencies. 

The transmission uses an eccentric input, a cam 
plate whose peripheral surface is continuously pro- 
filed with a sequential series of identical cam lobes, 
reaction pins and reverter pins. The cycloidal cam 
principle appears to have a more fundamental 
reason f » basic superiority over contemporary gear 
desigt . Tue latter supports both rolling and sliding 
action. The cycloid permits only pure rolling be- 
cause it is described by a point in the plane of one 
circle as it rolls on another. 

The epicycloid is a curve generated by a point 
on the circumference of a circle as it in turn rolls 
without slipping on the outside of a fixed circle. If 
the tracing point lies within the circumference of 
the rolling circle or generating circle, it is a special 
case and it is called a prolate epitrochoid. This spe- 
cial case avoids the cusp, inherent in the epicycloid. 
This type of generating circle is adaptable to the 
design of multilobed cycloidal cams. 

The epicycloid begins and ends abruptly at the 


PLASTIC MODEL demonstrates feasibility of design. 


Edward W. Schrader, Western Editor 





Bearing 


a 











base circle in a discontinuous cusp. A roller of any 
diameter other than a point could not traverse this 
path. The epitrochoid is more adaptable since it 
can accommodate a finite pin size, though pin size 
is limited in diameter. When strength considerations 
require a heavier pin, the design must resort to the 
equidistant curve. This curve is generated by making 
the epitrochoid the centrode for a system of circles 
equal in diameter to the required pin size. 
Transmission Design 

Eccentrics on the input shaft force the cam lobes 
(which are the equidistant curves of an epitroichoi- 
dal shape) against the fixed pins with a wedging 
action. The reaction turns the cams on their own 
centers by the amount of one lobe pitch for each 
revolution of the input shaft. Reverting pins and 
holes in the cam plates translate the cam revolutions 
to the output plate or shaft with uniform velocity. 
Three cam plates are used. 

The cycloidal cam transmission is a design devel- 
opment of the Systems Management Div., Western 
Gear Corp., Lynwood, Calif. It is being built for 
U. S. Army Transportation Research Command, 
Fort Eustis, Va. 

Development consists of three phases; study, de- 
sign and fabrication. First two phases are completed. 
The cycloidal cam design may be applied in military 
aircraft, including VTOL, helicopters and ground- 
effect vehicles. 





Cam plate attaches 
pe: to power output shaft 


Reaction pins roll- 


DIAGRAM illustrates 
means of speed reduction. As power 
input eccentric rotates one revolu- 
tion counter-clockwise, cam plate 
attached to power output shaft 
rotates clockwise 1/3 revolution. 
Three cam lobes in diagram wedge 
against four reaction pins, causing 
rotation in opposite direction. Gen- 
erated cam surface is of epicyclic 
family to give rolling action between 
cam plate edges and stationary re- 
action pins. Design uses odd number 
of lobes and even number of reac- 
tion pins. One more pin is required 
than number of lobes. 


Power input eccentric 


cage is stationary 
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Conventional gearing 
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GRAPH compares weight per horsepower of cycloidal cam 
transmission with conventional gearing. Considerable weight 
saving is projected for greater speed reduction with cycloidal 
cam transmission. 
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Power input 
Type A system gives output ratio of w where n equals number of com 
lobes. In this case, reaction pin cage is stationary and reverter pin Reaction pin cage (stationary) 


cage is power output. 
a 





Power output (reverter pin cage) 


Power output Cam plate 


Power input 


( Eccentric (attached to input shaft) 


Shaft (stationary) 


§ Type B system gives-output ratio of i . Reaction pin cage os 


for power output and reverter pin cage is stationary. 





Reverter pin cage (stationary) 


Type C system gives output ratio of —t . Eccentric is stationary Power input (reverter pin cage) 


n+ 
and power input is through reverter pin cage. Power output is from 
reaction pin cage. 





Power output 


Cam plate (non-rotating) 


Eccentric ~—- 
(stationary—attached to shaft) > 


Shoft (stationary) 


- * l Eccentric is stationary 


Eccentric (stationary) Type D system gives output ratio of 


and power input is through reaction pin cage. Power output is from 
reverter pin cage. 





Shoft (stationary), 


Input Reaction pin cage (stationary) 


Essa 
f=] Output 
Recdeed 


Fixed Power input 


Eccentric (attached to power input shoft) 


Reaction pin cage 
(stationary) 


Eccentric 

(attached to 2nd stage input shaft) 
Reverter pin cage 
(Ist stoge output) 
(2nd stage input) 


Rotating reverter pin cage is first-stage output and second-stage 
input. Power output from second-stage reverter pin cage has rotio 


Power output 





FIRST 
a series of unique differential pressure indicators 


THEN 


a Series of pressure and differential pressure switches 


NOW 


DELTADYNE® Differential Pressure 


GAUGES 


AND TRANSMITTERS 


Part No. MD1520HP93: é 
Scale: 0 to 60 psi $92 00 
Working Pressure: 3000 psi 


Read directly differential pressures 
in the range of 2 to 60 psi, in 3000 
psi working pressure systems. And 
have these operating advantages— 


¢ Easy to read scales good to +2% 


Working temperature range of 
—40°F to +200°F 
Operation by magnetic coupling (no 
mechanical linkages; no leakage) 
Optional electrical transmission unit 
and remote reading gauge ‘ 
Remote receivers (for transmitters) 
e Immunity to damage by overpressure 
Off-the-shelf or custom-engineered 
units 


Designed for such applications as hydrau- 
lic oils including MIL-H-5606 and phos- 
phate esters, lube oils, fuels, etc., in 
ground support, process and manufactur- 
ing fields. Shows tank levels, pressure 
drops across filters, heat exchangers, ori- 
fices for flow metering, gas adsorbers and 
many other types of equipment. 


WRITE FOR BULLETIN E10 


GD 


PALL CORPORATION 


GLEN COVE, NY ORiole 1-4000 
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VERSATILE HELPERS 


ON ASSEMBLY JOBS 
rm 


Perma-Nuts 


You can have your cake and eat it too, if 
you use Perma-Nuts ——the unique TRS 
internally-threaded tubular rivets. Here, 
one Perma-Nut does the job of separate nut and bearing. 
In most applications, Perma-Nuts also give you the sim- 
plicity, speed and economy of automatic riveting, because 
they can be fed and set with standard automatic machines 
just like rivets. Strong, clean threads, entirely within the 
head, give plenty of screwholding power. Serrations 
under the head act as-a built-in lockwasher. The head 
itself takes no more room than a standard hex nut of the 
same thread size, and nine standard thread sizes are avail- 
able, from #3-48 to 14-28, in steel, brass or aluminum. 
Think how often you’d like a rivet 
and a nut in one piece and one 
place. With a Perma-Nut, you’ve got 
it. Let your TRS man tell you the 
full story. Find him in the “Yellow 
Pages,” or write us. Send for Perma- 
Nut catalog. 
F ota 4 
NUT & RIVET & SPACER 


Yan 


FLUSH MOUNTED NUT PLATE 


®TUBULAR RIVET & STUD 
COMPANY 
QUINCY 70, MASSACHUSETTS 
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IDEAS ...MECHANICAL 


Tensioning Systems Allow Stringing of Barbed ' 


E. J. Stefanides, Central States Editor 


A machine for fence building is-equipped with two 
separate means for wire dispensing and tensioning 
which allow separate or simultaneous stringing of 
both barbed and woven wire. Incorporating a power- 
operated post driver and other power-operated or 
automatic devices, the machine eliminates the heavy 
manual labor previously associated with fence erec- 
tion. The elimination of the heavy labor reduces the 
time and cost of fence building by as much as one- 
half to two-thirds of that required by manual 
methods. 


Tractor Towed 


The equipment consists of three units: a power- 

| take-off-operated post driver which mounts on the 
rear of the tractor, and two semimounted, trailer 
platforms. One of these platforms carries a supply of 
wire and posts, the other carries the wire-dispensing 
and stretching equipment. The platforms are sus- 
pended independently so that they are flexible in 
the vertical plane but rigid in the horizontal plane. 
They may be hitched to permit straddle line opera- 
tion or operation alongside an existing fence or 


natural obstacle. 


Barbed Wire 


The system for dispensing and tensioning of multi- 
ple strands of barbed wire is designed around a 
multiple-disc brake. The spools are keyed to sprock- 
ets which are braked by sprocket discs of the brake. 
The sprocket discs are separated by friction discs 





and the entire stack is spring-loaded. In setting up 
the equipment, the barbed wire spools are reeved so 
that each brake-sprocket disc is driven in a direction 
opposite to the adjacent discs, effectively equalizing 
the tension between strands. The arrangement al- 
lows up to four strands of barbed wire to be paid 
out smoothly and drawn with equal tension. Each 
strand is guided by especially designed pulleys. 
Woven Wire 

Woven wire is dispensed by unreeling from 4 
vertical spindle, an adjustable band brake applying 
a slight tension to prevent the fencing from lying 
on the ground. As the wire pays out, it passes be- 
tween the jaws of a self-adjusting, hydraulically 
operated clamp. When the wire is to be attached to 
posts, the clamp is actuated to grip the wire. The 
machine is driven slightly ahead to properly stretch 
the wire. 

Operation 

Normally, the machine is used in a one-pass opera- 
tion, automatically paying out the wire as the 
machine moves ahead to the next post location. Only 
two men are required, one to drive the tractor and 
one to operate the machine. However, when used 
with a third man to bring up supplies, it realizes 
and is capable of erecting a 
mile of fence per day under ideal conditions. 

The developed by United States 
Steel Corp. for the American Steel and Wire Div. 


its greatest efficiency 


machine was 


Rise - ERECTION 
MACHINE is 
mounted behind trac- 
tor and carries supply 
of posts and wire. Posts 
are driven by standard 
post driver mounted on 
tractor and driven by 
its power take-off. Hy- 
draulic cylinders and 
levels mounted on post 
driver provide for rap- 
id, plumbed post erec- 
tion. Platform trailers 
carry wide-dispensing 
equipment and fencing 


semi- 


supplies. 
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‘and Woven Wire in Fence-Building Machine 


, 


’ 


Clamp bar 





_ Double-action 








Double-action 
clamp cylinder 











: oy 
*) 
| se 


Wire spools 


eG 


reel hoist cylinder 


Guide pulleys 


PLATFORMS are suspended independently by horizontal 
pipe hitch and are equipped with individual casters. Normally, 
they are assembled on either side of post driver for straddle- 
line operation; however, wire-dispensing trailer may be set 
up on one side of tractor for working along ditch, trees or 
existing line of fence posts. Multidisc brake equalizes tension 
of several strands of barbed wire. Spools are attached to spool 
holders by demountable end plates. Spool holders are braked 
by sprocket brake-discs, separated by discs of friction material. 


Strands are reeved so alternate sprockets rotate in opposite 
direction equalizing tensions of strands. Spring force is adjust- 
able to allow tension adjustment. Guide pulleys are swivel- 

ted on cl which can be attached to frame as re- 
quired. Woven wire fencing is unreeled from roll turning on 
vertical spindle. Tension is applied by moving tractor slightly 
ahead while hydraulic clamp grips wire. Removable spindle 
and builtin hydraulic hoist ease loading of woven reels. 





NEED 
SPRINGS? 


Send an 


svat 


to CF.I 


Want a handful or a carload of standard springs? 
CFal can fill your needs from our stock of Wick- 
wire Springs and Formed Wires in countless 
shapes, sizes and materials. 

Or do you need a new spring design for an 
unusual application? Again come to CF&I where 
a new Spring Design and Development depart- 
ment is equipped to supply you with new spring 
prototypes. 

In either case, call any 
CFal sales office or write to: 

Sales and Engineering, P. O. 
Box 551, Palmer, Mass. 


The Colorado Fuel and tron Corporation 
Denver + Oakland « New York 
Sales offices in Key Cities 


val ; 
MADE IN U.S.A 
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YOUR OWN MEN CAN BUILD THIS PRECISION MACHINE FOR 


CUTTING COSTS IN DRILLING 
1) 

















As shown in the photo above and “keyed” in the drawing, 
this shop-built drilling machine consists essentially of 
two low-cost, air-operated Bellows-Locke Model 22A 
Drill Units (A), a Bellows Electroaire® operating control 
valve (B), two Bellows Hydro-Checks® which provide 
smooth precision ration (C) and a Bellows Lubri-Air® 
Control Unit which cleans, regulates and lubricates the 
- supply (D). Not visible is the foot-operated control 
pedal. 


697C-3 


METALS, PLASTICS AND WOOD 


A, =O 


With only minor modifications, this basic SPOT-A- 
MATION IDEA has been used in many different plants. 
The unit shown here, in the plant of Kay Machine & 
Tool Products Co., Cleveland, Ohio, for example, is 
used to drill holes for cotter pins in aircraft bolts. The 
list of benefits belies its simplicity and low cost: pro- 
duction ‘per man-hour is 66% better . . . tool life is 
greatly increased . . . rejects virtually eliminated .. . 
and only a minimum of physical effort is required for 
what formerly was a very fatiguing operation. 

The machine is built around two compact interlocked 
Bellows-Locke Model 22A Drill Units — air operated, 
hydraulically controlled — mounted horizontally in op- 
posed positions. Automatic feeding, positioning and 
ejection could be incorporated easily by the addition 
of other Bellows “Controlled-Air-Power” Devices. This 
SPOT-A-MATION IDEA can be readily adapted to per- 
form a wide range of other operations, such as punch- 
ing, forming, riveting, crimping, etc., by using such 
other Bellows work units as The Bellows Air Motor® 
in place of the Drill units. 

This machine is typical of the ways cost-conscious men 
the world over are using Bellows “Controiled-Air-Power” 
Devices to secure faster, better, lower-cost production. 
Opportunities exist in your plant, too. Why not in- 
vestigate — today! 


THIS “‘SPOT-A-MATION 
IDEA’’ FILE IS 


YOURS ON 
REQUEST 


Contains installation data, wiring diagrams and equipment lists 
for the “Spot-A-Mation” idea sketched above, as well as for 
scores of similar ideas you can use. Write Dept. DN-861, Bellows- 
Valvair, Akron 9, Ohio. 


Bellows -\/alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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IDEAS ...MECHANICAL 


Steam Pulses Circulate Water 
Without Moving Parts 


Volrath Holmboe, Correspondent in Sweden 


Steam bubbles acting as a series of pistons in a 
short vertical pipe replace a circulation pump in 
a closed circuit. The arrangement, which is free 
from moving parts, permits the boiler to be lo 
cated well above the heat exchanger, in spite of 
the lower specific gravity of the hot water in the 
boiler. The principle is basically similar to that 
used in several coffee makers. 

To achieve circulation, buoyancy of the steam 
bubbles has to overcome the difference in specific 
gravity between the water in the heat exchanger 


Expansion chamber 


Container 


Boiler and heater 
Low point 


Hect exchanger 


COMBINED RESERVOIR AND EXPANSION CHAM- 
BER with air vent forms highest point of system. A point 
toward which all pipe lines are sloping avoids air traps, 
which would set system out of function. Heater provides 
ample heating for 8-10-meter-long boat. Temperature at 
heat exchanger varies from 70-50C. 


and the water in the boiler as well as the resis- 
tance in the system. If the resistance for some 
reason becomes too great, the boiler will run dry 
and the steam will escape through the air vent in 
the expansion chamber. 

The principle is used in a heating system for 
small boats to permit the heat exchanger to be lo- 
cated along the floor underneath the berths. The 
use of an alcohol burner makes the heating system 
independent of the engine. Designated Ge-Ha, 
the heating system is marketed by the firm G. A. 
Ekstrom AB, Stockholm, Sweden. 


238 Oe: 








Air vent. 


HEATING STAGE 








Set i 
ae 


WORK CYCLE is intermittent with two stages: heating and 
pulsation. During heating stage, water is brought to boiling. 
During pulsation stage, steam bubbles formed in boiler push 
water up through vertical pipe. At the same time, cold water 
is sucked into boiler from heat exchanger which stops boiling. 
Process repeats every 30-60 sec depending on temperature 


Expansion 


chamber Chimney 


PULSATION STAGE 


Suction cup 


Steam 


bubbles 


Exhaust 
pipe 


Boiler 






































im 





Burner 











Heat exchanger 


and amount of incoming water. Water in container above 


boiler absorbs excess steam bubbles. Three-quarter-inch-dia 
pipe between boiler and container permits bubbles to fill 
nearly entire cross-section to provide pump effect. One-half- 
inch-dia pipe between container and expansion chamber is 
sufficiently small to prevent recirculation and excessive heat- 
ing with evaporation of water in expansion chamber. 


Caterpillar Tractor Co. says: “HEAVY EARTHMOVING 
EQUIPMENT REQUIRES 
DEPENDABLE CASTINGS”’ 


We think the best proof of Wells castings is 
their acceptance by “top"’ name industrial 
users—such as Caterpillar Tractor Co. 


Wells is proud to supply Caterpillar and 
scores of other prominent industrial users.. 
We can help you produce a finer product 
with Wells castings, too. 


These are typical castings made by Wells 
for Caterpillar: 


Heat-Corrosion-Abrasion Resistant Castings, 
Special Purpose Alloy, and High Strength 
Iron Castings from— 


e GRAY IRON ¢ ALLOYED IRON 


e DUCTILE IRON e NI-RESIST 
¢ DUCTILE NI-RESIST « NI-HARD 


Shell Moided, CO, and Regular Sand Molded 
Processes 


Write for our descriptive brochure. 


IF IT'S WELLS CAST— 
IT’S “CASTWELL" 


WELLS MANUFACTURING COMPANY 


7800 North Austin Avenue, Skokie, Illinois (Chicago suburb) Phone iNdependence 3-5050 


NOW GOODYEAR GIVES YOU “OFF-SHELF” 
DELIVERY OF INDUSTRIAL DISC BRAKES 


—at a fraction of the prices 
you've paid until now 





PICK THE BRAKE THAT'S RIGHT FOR YOU— 
HAVE IT DELIVERED RIGHT OFF THE SHELF 





Equipment 
Torque Capability oie 


with only 1 brake 
per disc 


Kinetic Energy 
Capacity for 
One Stop 


Manufacturers 
Price* 
(Including Disc) 





Brake Assembly 
with 7” Disc 


to 3,000-Ib.-ins. 


150,000 ft.-Ib. 


$25.00 





Brake Assembly 
with 12” Disc 


to 6,000-Ib.-ins. 


400,000 ft.-Ib. 


$31.00 





with 18” Disc 


to 9,000-Ib.-ins. 


1,000,000 ft.-ib. 


$43.00 














Brake Assembly 





AND YOU GET—Hydraulic or Pneumatic Action .. . Uni- 
versal Mounting Configuration . . . Equal Torque in 
Either Direction ... Unmatched Control . . . Automatic 
Adjustment for Lining Wear. 

PLUS—Many design variations for your particular appli- 
cations AND the assistance of Goodyear Brake Engi- 
neers for tough applications. 

WANT TO KNOW MORE? Write Goodyear, Aviation 
Products Division, Dept. H+1724, Akron 16, Ohio. 


Lots of good things come from 


GOODZYEAR 


*f.o.b. Akron; subect to quantity discount. 
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Leather packings 
start here...and 


the good ones 
have the 


IPC brand! 


When it comes to leather . . . ask for 
analysis! There are so many variables 
that must be answered; torque, fric- 
tion, toe-in, break-in period, temper- 
ature, shaft speed, impregnation . . . 
to name just a few. 


Only IPC’s “custom” approach can 
assure your getting the best possible 
solution to your problem. When 
youre rounding up new packings or 
oil seals, talk it over with your IPC 
sales engineer. He knows how to 
handle the tough ones! 


EZ/i\>e 
C7 TTV\S 
time 


OIL SEALS 
yy 
24 


PACKINGS 
PRECISION MOLDING Custom designed for your application 


INTERNATIONAL PACKINGS’ < ox: oration 


Bristol, New Hampshire ps 
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IDEAS...MBECHANICAL 


Washer ‘Flips’ + 


Lars. G. Soderholm, Midwest Editor 


Plunger 


Return spring 


Return spring 


Resilient washer 


A pressure-responsive reversing valve makes use 
of a resilient seal washer that closes one of two 
outlet ports and simultaneously positions itself 
to close the opposite port at the next application 
of pressure. A rotatable core permits bypassing 
of the reversing mechanism so both valve outlets 
can be used together. 

The reversing valve is used in applications 
where fluid flow from the valve is desired alter- 
nately in different directions. For every applica- 
tion of pressure the reversing valve selects, in 
turn, first one outlet and then the other. By using 
three valves, two on the outlets of the first valve, 
automatic alternate selection from four outlets is 
possible. With seven valves the selection is from 
eight outlets, and so on. 

Inside each valve is a plunger mounted in the 
center of a short shaft. The shaft slides back and 
forth in the center of perforated discs located in 
the two outlets. While normally the plunger is 
located directly between the outlets by two cen- 
tering springs, it can be pushed toward either 
one or the other of the outlets. 

The plunger has a machined groove about its 
middle section that holds a resilient seal washer. 
Because the ID of the washer is less than the OD 
of the plunger groove, the washer is forced to 
assume a flared or conical shape. The direction of 
this flare is used to determine what outlet will 
be open to flow at the next application of pres- 
sure. 

When pressure is admitted to the valve, the 
seal washer shifts toward the shoulder of the valve 
housing of the outlet port nearest the flare. This 
blocks the outlet and causes the plunger to move 
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to Select Alternate Outlet in Reversing Valve 


SSMS 





PWG AGS 


Plunger 


NO PRESSURE POSITION 


Centering spring 


FIRST PRESSURE POSITION 


Perforated disc 


SAAN 





WS 


Resilient 











SS 
A 


seal washer 


S 


K.S 
é 


SS 


ROTATABLE CORE 
BYPASSES REVERSING MECHANISM 


into the seat of the closed outlet. The movement of 
the plunger also “flips” the flared seal washer which, 
while sealing the closed passage, now also is pre- 
positioned to close the opposite port the next time 
pressure is applied 

A rotatable core can be placed in the fluid passage 
leading to the reversing mechanism. When the core 
is turned through a handle on the valve exterior, 
the reversing mechanism is bypassed and fluid flows 


SECOND PRESSURE POSITION 


Outlet 








Outlet 


NO PRESSURE POSITION 


to both valve outlets at the same time. After being 
bypassed, the reversing assembly still remembers its 
last position and reverses itself automatically when 
returned to service. 

The pressure-responsive reversing valve is normal- 
ly provided in brass construction with either 3/4 
inch NPT or 3/4 inch GHT connections. It was de- 
veloped for and is manufactured by the Hanson 
Equipment Co., Beloit, Wis. 


CHECKS 


THAT FILL YOUR NEEDS 


MINIATURE CHECKS 


Mini-Valve Regular Size Valve 

Save weight and space with Mini-Valves. They have same 
rated flow as regular size, but are only 4 the size and 
weight. Good pressure drop characteristics. Temp. range 
-—65° to plus 400°F. Operating pressure to 5000 psi. One- 
piece stainless steel body, in tube sizes 4 to 16 (34” to 
1” O.D.) Meets or exceeds requirements of MS MIL-V- 
25675. Port threading MS33514 flareless. 

Pe 


al —— 


— a FREE-FLOW CHECKS 
Ae? 


Extremely low pressure 
drop, with wide open flow. 
Molded elastomer seal and 


‘ spherical seat prevent 


! gm e leakage at any pressure. 

Sizes 14" to 2” in brass and 
aluminum alloy up to 
3000 psi, and stainless steel to 4000 psi. Opens at 2 psi. 
Temp. range —65° to 200°F. Pipe, internal straight thread 
and flared tube connections standard; MS33514 flareless 
available. 


BALL CHECKS 


Ruggedly constructed for 
intermittent non-shock 
hydraulic service up to 500 
psi at temperatures —65° 
to 350°F. Sizes 4" to 34”. 
Brass, aluminum alloy, 
stainless steel. Pipe and flared tube connections. 


HY-PRESSURE 
CHECKS 


Built for continuous serv- 

ice in high velocity sys- 

tems at pressures up to 

5000 psi in steel and stain- 

less steel, and 3000 psi in 
aluminum alloy. Low pressure drop. Metal-to-metal seal. 
Operating temperatures -65° to 250°F. Sizes 14” to 2”, 
with pipe, internal straight thread and flared tube connec- 
tions. MS33514 flareless available. 


Distributors in principal cities coast to coast 
PLUG 


RELIEF GLOBE NEEDLE 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD @ CLEVELAND 35, OHIO 


CHECK 


SELECTOR 





a 
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F-M WEAR PLATE “RIDES HERD” 
ON TURBULENT PRESSURE 


THE COMPLETE LINE of products from 
Federal-Mogul Division includes sleeve 
bearings, bushings, spacers, thrust washers, 
as well as wear plates. Through the years, 
F-M has amassed a wealth of knowledge 
and experience . . . from constant research, 
from solving bearing design problems for 
all kinds of products. Our engineers are 
ready to put this know-how to work and 


IN CESSNA’S NEW HYDRAULIC PUMP | 
LINE, F-M WEAR PLATE DIAPHRAGMS | 
KEEP FLUIDS IN LINE to deliver pressures | 


up to 2000 psi for aircraft, farm and con- 


struction equipment, many other hydrau- | 


lic applications. These wear plate dia- 
phragms maintain positive contact with 
gears to assure high, uniform pressure. 
To provide a bearing surface for this job, 
Federal-Mogul applies a high-density 
bronze to steel by a special sintering 
process. F-M high-density bronze pre- 
vents fluid absorption, and it affords good 
lubricity, needed because some hydraulic 
fluids are poor lubricants. To further pre- 
vent the escape of hydraulic fluid, these 
F-M diaphragms are manufactured for 
a snug, close-tolerance fit in the pump 
housing. 


IDEAS..,.MECHANICAL 


ID of Planet Gear 


E. J. Stefanides, Central States Editor 


Antifriction ball or roller bearings are used at 
every bearing location in a line of miniature, 
multistage, planetary-geared reduction units. This 
has resulted in stage efficiencies of 90 percent-on 
better and has enabled the designer to provide 
highly efficient torque multiplication in ex- 
tremely small package sizes. 

The complete line is designed in a modular 
manner around two models. The basic model is 
a 1-1/2-inch flange reducer which is supplied in 
one to four stages. Three different ratios are pro- 
vided in the single-stage unit and various com- 
binations of these three ratios are used in the 
multistage units to provide a total of 18 different 
ratios. The three- or four-stage 1-1 /2-inch flange 
units also are used as the first stages of a three- 
inch flange, four- or five-stage unit, thus providing 
an additional 10 ratios for higher torque applica- 
tions. 

The design concept of applying antifriction 
bearings at every location required considerable 
ingenuity in execution, particularly in the 1-1 /2- 
inch flange model where the entire planetary 
system must be contained within a 1-1/2-inch 


* 


tailor bearing products ah store A DESIGN GUIDE provides valuable engineering data for designers on F-M thrust washers as well as 
requirements « . . with top per- Fipeatl wear plates. Also available is literature on sleeve bearings, bushings and spacers. For your copies, write 
formance assured. - Federal-Mogul Division, Federal-Mogul-Bower Bearings, Inc., 11055 Shoemaker, Detroit 13, Michigan. — ygyNJATURE GEAR-REDUCTION UNITS are designed 


FEDERAL-MOGUL 
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for use with 1-1 /2-inch dia d-c permanent-magnet motors 
‘ ; j s ide total of 28 

sleeve bearings DIVISION OF of 1/30 and 1/45 hp Two models provide otal o 
bush different reducers with gear ratios ranging from 1.87 to 
yemmameansmems EDERAL-MOGUL-BOWER 5211. Output shaft of both models is equipped with in- 


thrust washers 
s BEARINGS, INC. tegral AGMA-ASA standard 18-tooth splines. 
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Forms Quter Bearing Race in 


Threaded ring 


Thrust bearing 


Miniature Gear Reducer 


Ring gear 


ae THROUGH SMALL- 
ER UNIT shows how planet 
gear ID is used as outer race of 
Thrust- 
bearing arrangement on input 


Planetary gear ID 


antifriction bearings. 
shaft prevents thrust from being 
transmitted to sun gear ef first 
stage. Unit couples directly on 
end of motor by means of float- 
ing threaded ring on motor 
which screws onto OD threads 
of reduction unit. Alignment of 


Reduction unit 


motor and reduction unit is ac- 
complished by round plate on 
motor end which fits closely in 


Sun gear Iststage 


ID of planetary system ring gear. 


f t ane Output 


. 


s 


SECTION ne 
FOURTH STAGE of §iarge 
flange unit shows how planet 
gears of this stage are mounted 
on shafts supported on each end. 
Gears are equipped with press- 
in roller bearings. Input to this 
stage is output of three- or four- 
stage unit. 


circle. The space limitation problem was solved by 
using the ID of the hardened, sintered-alloy planet 
gears as the outer race of the antifriction bearing. 
The inner race is pressed on cantilever stub shafts 
which are an integral part of the sintered planet 
carriers. In the first two stages, ball bearings are 
used while needle bearings are used in the third 
stage. 

Space restrictions are not as stringent in the 
fourth stage of the larger unit and more convention- 
al press-in type roller bearings are used in the planet 
gears, along with a different design planet carrier 


—— Needle bearings 


y 
Planet gear 


Output 








which supports the planet shafts on both ends. 

This line of gear reducers is intended for aero- 
space and military electronic applications and is 
presently being used with 1-1/2-inch dia d-c per- 
manent-magnet motors. When used with a 1/30-hp 
motor, the highest capacity unit of the line is capable 
of multiplying 5 oz-in input torque at 6670 rpm to 
550 Ib-in of continuous output torque at 1.28 rpm. 


The reducers are designed and manufactured by 
Globe Industries, Inc., Dayton, Ohio, who also man- 
ufacture the motors for which they are designed. 


ADVANCE put 


teecethe 


into reducing 
the cost of this 
sprocket |. ,555 


* 


—— ~ —— ms 
vvYvvy * 


Zinc die casting 
above replaced the 
steel weldment 

at left 


* 

By “teeth” we mean Advance engineers bit deep 
into the cost of the 12-inch steel weldment sprocket 
shown above and came up with a saving of better 
than 50% in converting it to a zinc alloy die casting. 


The sprocket drives the rotating drum of an in- 
dustrial clothes dryer. Both pitch and O.D. are held 
to .010 tolerance. Interchangeable cores and inserts 
readily produce this sprocket with %4 or 1 inch bore. 


Whether it’s a conversion, or a 
die casting of completely new de- 
sign, putting “teeth” into a die 
casting cost problem is what Ad- 
vance engineers like most to do. 








Why not send your next print to 
Advance for a quotation? Ask for 
the Advance folder ‘“Your Doorway 
to Certified Zinc and Aluminum 
Die Castings”. 











These symbols are your assurance 
of highest quality control of zinc 
and aluminum alloys under 


ADCI standards. 


ADVANCE 


TOOL AND DIE CASTING COMPANY 
serving industry since 1920 





3780 N. HOLTON STREET, MILWAUKEE 12, WISCONSIN 
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NAT’S 
quick facts 

about 
Fasteners... 


SL | | 
oe 


MARSDEN 


Looking for the right lock nut? 
Put these four high on your check list 


By taking an early look at these National 
all-metal lock nuts, you may often be 
able to make quick work of finding the 
locking member that best meets the 
requirement of your particular job. 

Once over lightly, here are the 
advantages they offer you. 


MARSDEN—For minimum cost and 
average conditions. Free-running until 
seated. One-piece, fully re-usable. 


HUGLOCK—For use under adverse 
conditions. Locks without seating. One- 
piece design, and fully re-usable. 


CONELOK —For applications requiring 
high-fatigue life, as assured by closed 
stress paths in Conelok’s locking sec- 
tions. Locks without seating. One-piece 
design, and fully re-usable. 


California Division, The National Screw & Mfg. Company 


DRAKE—For use under’ severe stress, 
shock or vibration. Free-running ‘until 
seated, or can be locked at any point ‘by 
using two wrenches. Two-piece design, 
and fully re-usable. 

Take a good look at all four, and at 
the advantages they may be able to offer 


in your product assemblies. You may ~ 


not be thinking of an application-right 
now, but get the literature* and keep it 
handy in your files, just in case. 


*There’s a folder on 
the Conelok, and a 
booklet on the others. 





Write for your copies. 


3423 South Garfield Avenue, Los Angeles 22, California 
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IDEAS ...MECHANICAL 


Brake Locks Bearing Screw 


Lars G. Soderholm, Midwest Editor 


An infinite positioning and positive lock mech- 
anism for reclining-seat applications uses a bear- 
The 
disengages the 


ing screw with a spring-loaded brake disc. 
seat-back cam-release assembly 
brake which permits free rotation of the screw 
assembly as the seat back reclines. Release of the 
cam provides positive locking in any position. 

The linear positioning mechanism uses a Ro- 
ton bearing screw to allow straight line travel as 
far as the length of the screw will allow. By in- 
corporating a brake in the rotating screw portion 
of the assembly, the mechanism can be locked 
at any position. 

As the seat is reclined, the nonrotating unit 
portion of the screw assembly moves backward in 
the mounting tube against a counterbalancing 
compression spring. This spring automatically 
returns the unit (the seat back) to its original 
position when the brake seat release is pressed. 
To provide a “dress-up” feature, this mechanism 
can be returned manually to its original position 
since pressure opposite the reclining direction 
will cause the brake discs to separate and the 
seat back will return to its forward position. 

The mechanical liner positioning and lock 
mechanism was made to offer competition with 
hydraulic systems that are used in reclining seat 
service. The manufacturer claims this unit will 
offer extended service life with little or no main- 
tenance required. Standard mechanisms offer the 
optimum in economic considerations. 

The Roton Linear Positioning Lock is manu- 
factured by The Roton Products Div., The An- 
derson Co., Gary, Ind. 


Le, 





‘to Hold Reclining-Seat Position 


Air Power! 


STOCKED FOR 
IMMEDIATE 
SHIPMENT 


(9) Fixed com—release cup 


Use variable-speed, explosion-proof 


GAST AIR MOTORS 


Need a compact, low-cost motor for original equipment 
or plant use applications? Air may be your answer... 
using one of these efficient Gast rotary-vane Air Motors. 
Look at the special advantages they offer you: 


(8) Belleville spring guide 


(12) Counterbalance spring 
(7) Brake-release shield 


(4) Mounting table 
oo They're exp!osion-proof — no sparks, no danger! 
Low initial cost compared to other motors. 
Speed variable with simple valve control. 
Can't burn out if overloaded or stalled. 
Reversible rotation optional on some models. 
Rotor vanes take up their own wear. 
Quickly attached to plant air lines. 
Amazingly light, compact for h.p. delivered. 
Ball-bearing; almost service-free design. 
Mechanically simple, neat in appearance. 


(2) Positioning member 


SVR S PY Se VP eS 


Gast Air Motors are supplied as original equipment on 
pneumatic hoists, mixers for paint and chemicals, fans, 
blowers, fuel hose-reel rewinders, liquid pumps, spool- 
ing machines and a host of other products. Used in 
explosive atmospheres and in “hot” locations to 250° F. 


(11) Com-—release 


assembly (5) Fixed brake disc 





Model No. 1AM 2AM 4AM 6AM 8AM I6AM 
H.P. at 90 P.S.J., 2000 RPM 013 OS7 LI 20 40 7.0 
Weight, Ibs. 1% 5% 8 7.6 6 


(10) Mounting pin 





For complete performance data, write for Air Motor 
Bulletins. Specify models that interest you. 


THEY'LL DRIVE EQUIPMENT 4 WAYS: 


Through direct Gear reducer 
coupling M ; , 


/, —_ “ 
~~ > aa 
Ut wD ‘ { 6) With 
y ‘ y Se Using \ "flange 
~~ i pulley <4 mounting 


(13) Bearing assembly 


(1) Antifriction screw assembly (3) Positioning—member adapter 


LINEAR POSITIONING AND LOCK MECHANISM oper- 
ating sequence: Cam release (11) when pulled against fixed 
cam-release cup (9) moves brake-release shield (7) forward, 
compressing Belleville spring (8). This pulls rotating brake 


disc (6) away from fixed brake disc (5) allowing bearing 
screw (1) to rotate as positioning member (2) is extended. 
When bearing screw rotates, bearing unit travels down mount- 
ing tube (4), compressing counterbalance spring. 


r 
AIR MOTORS + VACUUM PUMPS + COMPRESSORS 


Be A iiuuracratine con 


“P.O. BOX 117-@, BENTON HARBOR, MICHIGAN 
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SERIES 
1100 


PREVENTS 
COSTLY DAMAGE 


eee AUTOMATIC 
GAUGE CUT-OUT 


From 15 to 2400 psi... 
—100° to 500°F. Wide range 
of cut-out pressure settings. 
Available in brass or 303 
stainless. 


CIRCLE SEAL 
GAUGE 
PROTECTOR 





A safety shield for gauges and 
personnel, the Circle Seal Gauge 
Protector is designed for pneu- 
matic or other gas systems as 
well as liquid service. Use of 
contact rather than sliding seals 


overcomes 0-Ring breakaway frioe § 


tion problems associated with 
piston type units. Automatic cut- 
out when system pressune 
exceeds gauge limit... autos 
matic cut-in- when system pres- 
sure returns to normal maximum. 
In gas systems, surge. or shock 
waves will close valve momen- 
tarily to reduce shock to- gauge 
elements. Where gauges are cas- 
caded, Gauge Protector automati- 
cally cuts out lower pressure 
gauges ...cuts them in as sys- 
tem pressure falls. 








Military Service: 

JAMES, POND & CLARK, INC. 
Industrial Service: 

CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif. 


CIRCLE 





ACTUAL 
SIZE 


SERIES 
9500 


ABSOLUTELY 
LEAK PROOF 
coe EFFORTLESS 
CONTROL 


Positive sealing from high 
vacuum to 2000 psi. Male 
or female connections in 
4%,” or 14” sizes. Brass or 
303 stainless. 


CIRCLE SEAL 
MINIATURE 
PLUG VALVE 








IDEAS...MECHANICAL 


Counter-Acting Concentric Springs 


Celestino O. Lubatti, Italian Editor 


Upper cup 


UPPER RETAINER 
CUP is connected to 
vibrating shoe by 
linked U-bolt. This 
allows small side de- 


Outer spring 
Central spring 


Lower cup 


flection of springs to 
absorb _ side 
that 
rapidly cause fatigue 
failure. 


forces 
otherwise may 


Centrifugal vibrator 
Base plate 


Vibrating shoe 














Miniaturized at no sacrifice in 
quality, the Circle Seal 9500 
Series is ideal for application in 
instrumentation, inert gas test 
stands, hydraulic clamps, jacks, 
etc. The convenient “T” handle 
with 90° actuation provides 
effortless opening and closing. 
The handle is-color coded for 
various gases and liquid service 
requirements. The visual indica- 
tion provided by the “T” handle 
can be used as a metering device 
by turning the handle various 
degrees from full-on to full-off. 
“O”-Ring seals virtually eliminate 
wear. When required, simple re- 
pair is effected by replacing 
three “O”’-Rings without remov- 
ing valve from the line. 





Military Service 


Industrial Service 





JAMES, POND & CLARK, INC. 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif. 


CIRCLE 
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information 


BAR X SEALS EVERYTHING 
AT TEMPERATURES FROM —400°F TO +1500° F! 
ANY FLUID—GAS—FUELS—WATER— LIQUID METALS—CRYOGENIC FLUIDS—CORROSIVE’ FLUIDS 


ANY SYSTEM—HYDRAU CLEAR 


Cas : yee 


3” TO 12” SPECIAL 


, ga es a ey 
NO CATASTROPHIC FAILURES 
INFINITE STORAGE LIFE 
UNPRECEDENTED SERVICE LIFE 
Eliminates critical downtime ™ Very high and very low pressure 
@ Easy, foolproof installation (not a mechanism) @ All-metal— 
non-contaminating ™ Stable, symmetrical design 
WRITE TODAY FOR THE FULL STORY! SALES ENGINEERS IN PRINCIPAL CITIES. 


Wiggins 


E. B. WIGGINS OIL TOOL CO., INC., Dept. C1 
3424 E. Olympic Bivd., Los Angeles 23, Calif. 
TWX 1403U, Phone AN 9-0181 
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Form Compact Suspension 


Concentric springs, working against each other, 
minimize the height of the engine suspension in 
a power tamper. Center of gravity of the sus- 
pended unit is lowered considerably and dynamic 
loads are balanced without use of heavy counter- 
weights. 

The outer spring spanning the distance be- 
tween vibrating shoe and engine base plate bears 
the weight of the engine and allied parts. A 
weaker central spring is clamped between re- 
tainer cups and is connected respectively to base 
plate and vibrating shoe. Connection bolts trav- 
erse the cups and convert rebound of outer spring 
into compression of the central spring. 

The four-point suspension eliminates wide- 
amplitude oscillations and /or large relative move- 
ment between engine and vibrating shoe. Sus- 
pension rigidity can be set by adjusting con- 
nection bolts on the base plate. These establish 
preload on the double-acting springs. 

This power tamper is designated “Viter”, and 
is produced by Vibra S.C.V., Milan, Italy. It was 
exhibited at the Milan Fair. 


Vibrating shoe 


CENTRIFUGAL VIBRATOR driven by 6-hp engine pro- 
duces 1500 blows per minute. Double-acting suspension 
springs prevent waving movement, permit 10-15 meters 
per minute advancement speed with 50-60 cm tamping 
depth. 


Performance Guaranteed by 
Integrated Hydraulic Servo-Motor 


Completely new package developed for 
missile, aircraft and ground support control 
systems cuts breakaway torque sharply and 
reduces minimum smooth output speed. 


This integrated package consisting of a servo valve 
and a specially designed, high case pressure hydraulic 
motor sets anew performance standard for electro- 
hydraulic servo-motors. Applications requiring con- 
tinuous, precise output speeds in either or both direc- 
tions over the entire range are ideally suited to this 
design. (see chart at left) 


Your system requirements will be met precisely 
with this thoroughly tested package whose basic 
elements (hydraulic motor and servo valve) have been 
blended into a compatible aperating control-actuator. 
This condition can seldom bevattained when elements 
provided by two or more manufacturers must be 
matched. Compared with conventional manifolded 
components, the integrated Vickers package offers 
these specific advantages: 


Unique Motor Design—High case pressure design 
eliminates internal axial forces and permits an 
optimum standby efficiency. 


Lower Breakaway Torque—When compared with 
motors manifolded to servo valves, starting or break- 
away torque is reduced by a factor of 8. 


Lower Smooth Speed—Minimum smooth speed ob- 
tainable is reduced by factor of 5. 


Reduced Size and Weight—Weight reduced by 20%; 
size by 30%. 


High Reliability—Contamination can’t be introduced 
during field assembly. Elimination of tube ports, 
fittings, and bolt-together components further reduces 
potential problem areas. 


High Response—Results directly from low volume of 
oil under compression. 


More Filter Capacity—Control flow to servo valve is 
filtered by large, self-cleaning, 15 micron nominal filter. 


More data is available in Bulletin A 5256. Write 
for your copy today. 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED 


division of 
DETROIT 32, MICHIGAN SPERRY RAND 
TORRANCE, CALIFORNIA CORPORATION 


PROGRAMMED POWER IN: FLUID TRANSFER » 
POWER TRANSMISSION « ENERGY CONVERSION 
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IF YOU CAN’T FIND A PUMP HERE FOR YOUR JOB 


WE’LL ENGINEER AND BUILD TO SUIT YOUR NEED 


Vertical pump with 
threaded connections 
and extra long shaft for 
deep wet pit operation. 


eee eee eee ee ee Hesere 


Vertical pump with flanged 
connections and extra long 
shaft for deep wet pit 
operation. 


over a century 





Close-coupled, sidewall 
mounted Motorpump with 
mechanical seal—alsoavail- 
able with dual discharge. 


se eeeHPeeeseeeeeeeeeees 


Flange-mounted cradle 
pump to meetJIC standards 
—has mechanical seal— 
also available with dual 
discharge. 


Cradle-mounted pump with 
threaded connections. 





Long shaft, sidewall 
mounted Motorpump with- 
out seal—also available 
with dual discharge. 


eeeeeeeseeereereeeeteeetos 


Compact Motorpump with 
mechanical seal and 
threaded connections. 


Seeeeseeseeeeeseee 


Four-stage pump for 
high heads—threaded 
connections. 


Vertical immersion, long 
shaft Motorpump without 
seal—with threaded verti- 
cal discharge. 


Compact Motorpump with 
packed box or mechanical 
seal and flanged 
connections. 


POPP eee eee Cee eee eee) Cee 


Two-stage pump for high 
head—cradle - mounted 
units also available. 








Vertical immersion, long 
shaft Motorpump without 
seal—with threaded side 
discharge. 


Poe ee eee eee ee eee | 


Close-coupled self-priming 
Motorpump—also available 
in cradle-mounted type. 


eee eeeeeeeeeseeeeeee 


Cradle-mounted pumps 
with flanged connections. 


There are pump specialists working out of our branch offices 
and every major city. Contact them or write direct to our 
New York headquarters. 


Ing ers 


of pump progress 


1] Broadway, N 


from the leading manufacturer . « « 
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IDEAS ...MECHANICAL 


Automatic Air Filter 


Paul R. Taylor, Associate Editor 


Air is whirled centrifugally as it enters a piston 
the 
sump, 


operated filter, precipitating moisture and 


contaminates in a_ lower automatically 
draining any foreign particles. 

When air-operated equipment is off, air pres- 
sure forces the piston down, closing the “out” 
port and the lower sump is sealed from atmos- 
phere. 

Moisture accumulated from the previous “on” 
cycle is transferred from the upper sump to the 
lower by air pressure. “In the “on” cycle, mois- 
ture collects in the upper sump and the cleaned 
air raises the piston. Raising of this piston opens 
the lower sump to atmosphere, and moisture 
accumulated from the previous step is expelled 
in fog form. 

A large O-ring of Buna-N slips free within an 
oversized groove around the piston, performing 
3,000,000 
failure to filter water and dirt as small as 


crons. 


more than cycles of service without 


5 mi 


Three small O-rings (Buna-N) on the piston 
rod perform the transfer valving cycle between 
the lower and upper sumps. The center ring, of 
the three, provides a safety margin if the outer 
rings should fail. It would take hundreds of cy- 
cles to expel | cfm of air in this draining method. 

Miniaturized Model 1403 is a design develop- 
ment of Wilkerson Corp., 


Englewood, Colo. 


Pneumatic equipment off 


c———n 








Felt 
cartridge 




















Upper 
sump 


Lower 
sump 


Safety ring Buna-N O-rings 


Discharge ——~ 


REDESIGN 


Sy..8 8 6% 








Du Pont Fairprene® fabrics coated with silicones 
(polysiloxane polymers) offer a wide range of ap- 
plication possibilities in product design and im- 
provement. Note these outstanding properties: 


TEMPERATURE They remain { xible even in sub-zero temper- 
Hatures down . -65°F....yet resist temper- 
EXTREM FS ® atures as high as 450°F. 
g they resist oxidation, ozone, and corona... 
CREATE A ) properties that add to their value in the elec- 
k trical insulating field. 
DESIGN PROBLEM 9 = Exceptional anti-stick qualities. 
@ 


Excellent electrical resistance and a dielectric 
+ strength of 500 VPM or better. 


™ Silicone rubber sheets are also ideal for gasket- 
ing materials in high- and low-temperature ap- 
') plications. 


Performs Three Million Cycles 


@ They’re strong and flexible. 


Du Pont coated ® Resist oil and abrasion. 
' ‘ Du Pont ‘‘Fairprene’’-coated fabrics offer almost 
fabrics made with unlimited properties to help solve design prob- 


HH lems. Fabrics of ‘‘Dacron’’*, ‘‘Teflon’’**, glass 
silicones may help and other substrates are available with elasto- 


meric coatings 38’’ wide and in thicknesses 


a 
you solve it ranging from 1/64” to 1/8”. 


If you have a design problem, send coupon below 
for technical literature and samples of these fab. 
rics. Du Pont has had wide experience in the devel- 
opment of coated fabrics fpr many applications, 
and stands ready to work with manufacturers in 
formulating coated fabrics or sheet stocks to meet 
specific requirements. 


***‘Dacron” is Du Pont’s registered trademark for its polyester fiber. 
**'Tefion’’ is Du Pont's registered trademark for its tetrafiuoroethylene. 


zc — 
SOOMMTSTTSTSGA 
































PREVIOUS 


DESIGN E. |. du Pont de Nemours & Co (Inc.) 


Fabric Trade Products, Dept. DN 1-8 
Wilmington 98, Delaware 


INDUSTRIAL COATED Please send literature on ‘‘Fairprene"’ fabrics coated with 


silicones. 


a IS DOWN, when air tool is off, and lower sump FABRICS Name 


is sealed from atmosphere. Moisture accumulated is forced Position 


to transfer from upper sump to lower by air pressure. In- en 
coming air in “on” position is baffled downward and neers 
whirled centrifugally as moisture and contaminates are Address 
precipitated. Foreign particles are trapped by element Rte.u s pat off 


keeping them away from drain valve. Impregnated felt TTER THINGS FOR BETTER LIVING. . . THROUGH CHEMISTRY 
filters particles as small as 5 microns. 
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HOKE REPORTS ON FLUID CONTROL Redesign of Water Meter 


Ronald W. E. Martin, British Editor 





MEASURING, METERING AND DO-IT-YOURSELF 





FLOW WATCHING FOR 
FUN AND PROFIT 


(Follow the bouncing ball) 


After making flo-gages for longer 
than we'd like to remember, we’ve 
come to realize that there’s no one 
simple answer to the problems of 
flow measurement. Rather than try 
to solve everyone’s problems at once, 
we've concentrated our efforts in the 
low, but delicate, flow ranges. 


The variable area principle (the ball 
float in tapered tube bit) is nothing 
new, and we haven’t done much to 
advance science here. But what we 
have done is to build some direct 
reading flo-gages that provide pretty 
accurate pictures of the downstream 
activities of some of your favorite 


One good turn deserves another, and 
it takes twenty to move the stem of 
the Hoke 280 Series metering valve 
from the closed to the 

full open position — 

a total of %e”. And in 

case you lose count 

(or can’t count) we 

can supply it with a 

vernier handle that 

shows turns and frac- 

tions of turns for ac- 

curate re-set. 


What you’re moving 

when you twirl the 

wheel on this har 

stock needle valve is really a needle. 
It has an 8° included angle and seats 
in either a .062 or .125 orifice, so 
you can see it’s possible to turn down 
to a pretty accurate trickle. If an 8° 
included angle will still not give you 
the control you want, we’ve turned 
stems that read out to a 1° included 
angle. 


Now, here’s a real stopper—a Teflon 
seat. In this modification, the needle 
is spring-loaded so that it can’t gall, 
or be scored. And it’s backed by a 
Teflon seat for positive shut-off. This 


seat bottoms on a raised orifice in 
the valve body and can be used to 
hold pressures up to 3000 psi. Vac- 
uum’s a snap, too. 


If these facts leave you still un- 
moved, we’ve got a few more gems 
to dazzle you with. For instance, 
you can use these valves to tem- 
peratures up to 450°F. And you 
can choose from brass or 316 stain- 
less steel. 


And if you’re one of those people 
who must be different, why not build 
one yourself. It’s easy and you can 
do it by reading our 280 Series Data 
Sheet. All you need is a screw ma- 
chine, turret lathe, milling machine 
and a few other easily acquired 
gadgets. However, if things don’t 
work out too well, you can still get 
them. from. us. 

To be really 
knowledgeable in the 

field of fine metering, 

all you have to do is 

read the facts in the 

Data Sheet. A check 

in the 280 box will 

bring you instant in- 

formation. 





PRODUCT 
PARADE 





61 You’d be surprised at some of the screwball ways 


our valves have been used (to decided advantage, of 
course). Hoke distributors are armed to their maxillary 
third molars with this method madness and will re- 
design your systems with new Hoke products at the drop 
of a postcard. Check the PRODUCT PARADE Box. 








Hoke’s Performance Guarantee— Every Valve Leak-Tested! 


A redesigned meter for measuring domestic water 
flow uses a compact sealed counter that contains 
a simple reduction gear. The counter consists of 
a transparent plastic case in which the number 
rollers and change pinions are totally immersed 
in a liquid. Driven directly from the working 
chamber of the meter, the counter unit elimi- 
nates use of elaborate gear trains used in previ- 
ous design. 

The end cover of the case is cemented in posi- 
tion and the counter input drive passes through 
a synthetic rubber O-ring gland. A mixture of 
water and glycerine used to fill the case acts 
both as a lubricant and corrision inhibitor. 

A difficulty of using this plastic type of con- 
struction for the counter case is the effect of 
pressure differences occurring across its main 
sections. This may result from changes in tem- 
perature (causing a volumetric change in the 
filling liquid) or in hydraulic line pressure. The 
problem is solved by using a partially deflated 
rubber sack attached to one end of the case. 

Intended as an easily replaceable unit, the 
counter assembly is held in position by a simple 
spring-loaded double wedge. The wedge locates 
on two raised ribs in the meter housing and, by 
its wedging action, pushes the counter up onto 
its sealing gasket. Additional loading is provided 
by the meter internal hydraulic pressure which 
also increases the loading on the gasket. 


gases. Depending on the gas you're 
using, we’ve made units with maxi- HOKE INCORPORATED 

mum ranges from 0.7 liters per min- 89 Piermont Road, Cresskill, N. J. 
ute up to 44 cubic feet per hour, and 
we've even built a needle valve into 
one unit for fussy flow watchers. O 280 Series NAME TITLE 
Metering Valves 
Flo-gages 


A further feature of the meter design is that 
the conventional type working chamber has its 
axis in line with the pipeline direction of flow. 
This “straight-through” principle reduces changes 
in fluid-flow direction and thus minimizes hy- 
draulic loss caused by changes both in direction 
and velocity of flow through meter body. 


Send me complete information on the Hoke products checked below: 





Serious hydrodynamicists (flow 
watchers, to you) will be happy to 
hear that they can get Hoke flo-gages Ot Pretest Parade 
in straight, angle and panel mount- Sree Cates 
ing models. city STATE 


SEE OUR CATALOG IN SWEETS PRODUCT DESIGN FILE 
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COMPANY 





ADDRESS 





The counter unit used in this water meter is 
manufactured by George Kent, Ltd., Luton, 
England, and is patented by the company. 





For a guide to flow-watching, make 
your mark in the box on the right. 
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From 
Illinois Tool Works’ 
unique family 


Reduces Number of Working Parts ; ___ of gears 


wer 


Input drive 


Rubber sack 


Ka 
¢ gl ; 3 
Se iat a a eo ie ee ar he ey 


a new gear economies 
atin VIEW with new gear efficiencies 


Shown here are typical examples of 

ROTARY MOVEMENT, as result of oscillatory motion of | outstanding developments in right- 

angle gearing introduced by Illinois 

Tool Works. Pictured above is a Spiroid 

ing counter by simple worm and worm-wheel drive. All gears | gear, the first major advancement in 
and shafts are molded in graphited nylon to minimize friction gearing in thirty years. 

and eliminate corrosion. Counter is located by means of thick | SPIROID® rg do ae job 

: ial Ahich fits i . / as worm gears wi is notable excep- 

protruding section which fits in slot in upper half of meter tion: they do it more economically and 

housing. This section also provides counter window which is | ¢ more efficiently in less space. They are 

under hydraulic line pressure. Automatic pressure compen- | : recommended for application in the 

Measuring chamber sation provided by rubber sack means that counter input | BEJW\\te)leMc] 44.1 field of medium to high-ratio right-angle 


: Nei = , 5 gearing. For maximum economy they 
gland (used to retain filling liquid) is not subjected to pres may be sintéred, molded or cast in 


sure differences. metal or plastic; however, even 
hardened steel Spiroid gears for maxi- 
mum power transmission are manu- 
factured more cheaply than worm gears. 
PLANOID® GEARS are low-ratio 
gears competitive with bevel and hypoid 
gears in efficiency and performance, 
but are manufactured at lower cost. 

HELICON® 

ie aaa a GEARS bring even ae 
HELICON: GEARS greater production LL 
economy to high 
quantity applica- 
tions than is pos- 
sible with face, bev- 

el or worm gears. 


piston in measuring chamber, is transferred to straight-read- 














Send today for these new gear 
booklets Free booklets are available giv- 
ing complete information on the design, 
manufacture, applications and advantages 
of each of these gears. Request your copies 
today. 





Spiroid 


} 4 e a rs HELICON GEARS 











SPIROID DIVISION OF e t 
ILLINOIS TOOL WORKS 
SPRING-LOADED WEDGE positions counter and reduction 1 Ww 


unit in upper half of meter housing. 2501 North Keeler Avenue Chicago 339, Illinois 
Cicle 25 on Reader-Service Card for more information 
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IDEA MART 


DESIGN NEWS 


GET IMMEDIATE ANSWERS WITH 


YOUR owDillon 


ping . AVAILABLE Id d ibed i this depart t i i 
DEPARTMENT! Lm, | AY % i : stages of development pre po ni at “a pe i 


Self-Locking Blind Fastener “initial concept” to “patented”. 

















his molded nylon fastener pushes into 
a drilled hole and is retained by the 
: : Molded longitudinal slots 
resilient barbs on the periphery of the ; 
Quarter-turn latch shown in locked 


position. To install — push into 
hole in structure with door in place. 


as 


shank. The fastener can be rotated after 


installation unless it is a keyed-type 
fastener. A keyed hole into which a Push in — 


M8 


keyed fastener is inserted will prevent 
bas rotation so that attachments may be 
UNIVERSAL 


TEST ‘ screw-fastened by self-locking internal ae Sheet 1 —+ 
re 
ESTING MACHINES ; threads in the fastener. The fastener has 7 a 
| many applications for blind and non Modified thread form 
fe) blind attachments and may be used in -— Single lead thread shown 
EMOTE-INDICATING : , (multiple lead thread optional) 

: MA such applications as plug, grommet, 

LOAD CELL SYSTEMS a shelf bracket, drawer slide, knob and up- 
holstery or trim attachment. Grip is 


limited only by length of barb area and . 

; S . . a Removable or hinged door h 4 \ 
no tools are required for insertion. Wish Push in — \ } 
to sell or license. Write IM 524, Idea SS 


Mart, DesicnN News, 3375 S. Bannock, Keyed fastener to engage 
keyed hole and prevent 


rotation (optional) 





Englewood, Colo. 





PROFESSIONAL Testing Equipment 
Within Reach of the Average Shop Budget! 


Your own available test department can be worth its weight © F _ oo Low-Speed, Positive Drives or Motion Transfer 
in gold. In addition to getting immediate answers to your _— po -s «+» At Far Less Cost! 


roblems, you'll tside fees... sr IN—QUALIFIED IVES 
problems, you'll save outside fees...and costly employee now ap CHA au FOR DR 


waiting time. 

Whatever your product, there’ i instrum Swivel-like Bead Chain and special non-slip sprockets make 
os P ae aia Dillo ners jent you 7 any drive possible ... at low cost... eliminates expensive 

can use to advantage. Tensile, compression, torque or shear i a gears, universal joints, etc. Perfect for inaccessible locations! 

.--1 pound to I million pounds! Anyone can operate. . 


Rugged and dependable. Guaranteed accuracy! 


PLEASE BE SURE TO MENTION PRODUCT IN 
WHICH YOU ARE SPECIFICALLY INTERESTED. A 
COPY OF OUR GENERAL CATALOG ON OTHER 
DILLON PRODUCTS WILL BE INCLUDED. 





Kinkless 
BEAD CHAIN 


Chain of a thousand uses! Low 
cost, attractive, easy to usel 


“ . “ . 4 P 5 Sizes: 3/32" to %”". 
TO MEASURE, WEIGH, TEST OR CONTROL — CA\ i 
...PRECISION INSTRUMENTS FOR 3 ——e y , 4 Strengths 20 to 200 Ibs. 


parte ee - Write for FREE Catalogs! 
XS —— PRECISION PLASTIC BALLS 
a SUSPENSION CHAINS DOOR CHECK TAG CHAINS 
DYNA.SMITCHES ACE is one of America’s leading mass producers of seamless plastic 
FORCE CONTROL SmITOMES & wre balls for almost every commercial and industrial use. Most plastics == val 


including nylon and teflon. Complete range of sizes, 
v¥. & J | Sx 
‘ C a Or COMPA Y YC 














SINCE gm 193 colors and tolerances. Small runs or large runs. Huge 


stocks for immediate delivery. Quick, low-cost service | 


SxOLVOINSV4 


on specials. Write, wire or call for samples, price | 
lists and handy new selection chart. | TH E BH EAD CHAI N MFG. co. 

Dept. 104, 14566: Keswick Street, Van Nuys 78, California ACE PLASTIC COMPANY 91-26 VAN WYCK EXPWY - JAMAICA 35. N.Y 93 Mountain Grove St. + Bridgeport, Conn. 
Circle 26 on Reader-Service Card for more information Circle 27 on Reader-Service Card for more information Circle 28 on Reader-Service Card for more information 
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AVAILABLE 


Transom Drive 
For Boats 


Full tilting action with continuous 
power transmission is possible with 
this relatively simple, inexpensive 
transom-type drive. The unit uses 
a simple tongue and _ slotted-plate 
universal joint capable of up to 120 
deg deflection of the driven shaft 


In normal operation, the universal 





joint operates in a straight line 





with no sliding action, but freedom 





for 60-deg deflection is available 
for short intervals. Two designs 


have been developed around the 





universal joint. The first design 





utilizes the reverse gear in the up- 
per gear box. The second design 
contains the reverse gear in the low 
er gear box. Experimental factors 
have been resolved, and the unit 


should present only routine pro 








duction problems. Would like to 
contact interested firm for com 
mercial development Write IM 
523, Idea Mart, Desicn News, 3375 
S. Bannock, Englewood, Colo 


DE GRIP RANGE 





lets you use just one rivet_length for 
work sections. For example, a No. 610 
of nearly 5/8” and.can 
to . in thickness! 


LOWELL 


REVERSIBLE RATCHET 


WRENCHES 
designed to solve your problems 


Speed of operation, simplicity of 5 | 
ratchet control, great strength... mn you want to improve the quality, appearance and 
these are three big reasons why ma- appeal of ; +--+ One. Gut faster 
chinery designers write Lowell Re- 

versible Ratchet Wrenches into their 

specifications. 


© Remote or conventional reversing 
control. 


@ Handles any length up to 6 ft. 
| j 

: Pp 4 This Niagara double HERE'S HOW THEY WORK 

© Socket openings any size or crank gap frame press =i “POP” Rivets are inserted and set trom 

for long die area work the same side: (1) Rivet is inserted in 

uses ai special built-in the work. (2) Jaws of the easy-to-use 


ie 9p Lowell Serics 20 Wrench for | | Smeg ese a mee 


quality performance. i j i | ~ 
quick adjustment of the slide. M ‘ ony . 
BREAKS AND FALLS FREE 


WRITE TODAY FOR TECHNICAL DATA | - _ 9 . 
VISION ¢ UNITED SHOE MACHINERY CORPORATION 


LOWELL WRENCH CO. | 1825 River Road, Shelton, Connecticut, U.S.A. 


91 Temple Street Worcester 4, Massachusetts 
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Where Sa. Much Depends 
On BEARINGS... 


ok 


it Pays to Depend 
On ROLLWAY 





The addition of two Continuous Weld Pipe Mills has greatly 
increased Jones and Laughlin’s monthly production of welded 
pipe. The mills have operated since 1957. 


Both mills are Rollway Bearing-equipped, as are J & L’s Stretch 
Reducing Mill and Electric Weld Tube Mill, installed at the 


same time. 


Operations like these demand component reliability. Dependable 
Rollway Bearings regularly provide it. You can choose from a 
complete selection of sizes and types with maximum capacities. 
Consult Rollway’s nearest Engineering Office to select the bear- 
ing just right for your job. Or start by writing for Product Line 
Catalog PL-559. Rollway Bearing Co., Inc., Syracuse, N.Y. 


f 


Rollway Bearing - equipped 
pipe - forming and welding 
stands at J] & L Aliquippa 
Works. Rollways are also used 
in other equipment at Ali- 
quippa, including cranes, 
crane hooks and mill motors. 


ROLLWAY 


BEARINGS 


ENGINEERING OFFICES: Syracuse @ Boston @ Chicago @ Detroit ¢ Toronto ¢ Pittsburgh @ Cleveland e Seattle @ Houston Philadelphia @ LosAngeles e Sanfrancisco 
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PATENTS 


Bellows Structure 


U. S. Patent 2,973,015; Tom H Thompson, Sabre Re 
search Corp., Daytona Beach, Fla 


The body portion of this bellows structure con- 
sists of several washer members, one above the 
other, sealed at inner and outer peripheries, al- 
ternately, by supporting rings. The load-support- 
ing ring is substantially incompressible, with a 
cross-section which presents upper and lower sur 
faces abutting the washers. A sealing ring of re- 
silient material is adjacent and concentric with 
the load-supporting ring. In a relaxed state, the 
sealing ring protrudes above and below the up- 


Retaining ring 








Sealing ring 











Sealing ring 











Retaining ring 


per and lower surfaces of the supporting ring. 
When the washers are deflected, the sealing rings 
are compressed. 

The load-carrying ring is of hollow section 
with an open side, forming a C-shape. The seal- 
ing ring is assembled with the load-carrying mem- 
ber by inserting the outer edge of the sealing 
member into the groove formed in the load car 
rying member. Several modifications of the de 
vice are possible. 
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Universal Joint 


British Patent 856,063; Gelenkwellenbau GmbH, West- 
endhof 7, Essen, Germany. 


The universal joint covered by this patent pro- 
vides full torque transmission at shaft deflections 
up to 40 deg in both planes. Each shaft has fork 
ends located in grooves set at right angles in a 
central cylindrical core piece. When the shafts 
are aligned coaxially, the fork arms do not ex- 
tend beyond the maximum core rotational axis 
The side walls of the grooves in the core and 
the adjacent flanks of the fork arms function as 
high-shouldered bearing surfaces for the balls. 
To permit transmission of full torque at wide 
angles, one ball in each race is not engaged un- 
til angular deflection exceeds 15 deg. Because 
the bearing grooves are loaded in a manner 
similar to that of a thrust bearing, wear is min- 
imized, giving the joint long service life. The 
balls are retained by thin strip-type cages. 


View A-A 


Core piece 


NEW 


BRISTOL 


SERIES 6100 


TIME DELAY 
RELAY 


7 TYPES OF LOAD CIRCUIT OPERATION 
ALL IN A SINGLE UNIT 


Bristol’s new Series 6100 gives you easy 
application with exclusive flexibility. No 
more complex wiring changes! Make circuit 
changes in a jiffy, too. You can reach the 
motor, and other parts—in seconds. The 
new “Bristol-Vision” dial is mounted in a 
square die-cast frame—provides better con- 
trast for better viewing plus functional 
beauty too. Non-scratch bevelled glass dial 
cover won’t buckle, deform—seals against 
dust. Powered by famous duty-matched 
standard Bristol motor. Write for brochure. 


Contact the Bristol Distributor or Repre- 
sentative in your area. 
SEND FOR HANDY TIMING 
CONTROL PRODUCT DIGEST 
—complete range of Bristol 
Motors, Timers and Timing De- 
vices for all your timing and 
control applications. 





LEADING SPECIALISTS IN 

AC AND DC MOTORS 

: —from standard to 

', special configura- 

tions designed to your 
specifications. 


BRISTOL (& MOTORS Division of Vocaline Company of America, Inc. / Old Saybrook, Conn. 
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—AND STILL WORKING PERFECTLY! 


Two years ago a leading processing plant 
installed FLOeBALL valves in lines con- 
trolling media at 3,000 psi. Previous longevity 
record was 3 months. Yet today, after 24 
months of constant operation, the original 
FLOeBALL valves are still going strong — 
without a single breakdown! 


Here are the facts on the Series 715 
FLOeBALL Valves. It opens and closes with 
a fast quarter turn and its arrow shaped 


‘ Se woipky 


handle provides“positive on-off indication at 
a glance.. The FLOeBALL acts instantly at 
flow pressures from vacuum to 3,000 with 
low, low torque. And its exclusive design 
offers 100% flow efficiency — plus: zero 
leakage, universal mounting, removable 
flanges, all stainless steel construction. The 
non-metallic handle cannot conduct heat or 
cold to operator’s hand. Short turning radius 
makes it ideal for panel mounting in close 
quarters. Yet the FLOeBALL costs no more! 





PATENTS 


Pipe Coupling 


British Patent 861,531; John A. Huggan, John Huggan « 
Co., Ltd., Evesham, Worchestershire, EF ngland 


Chis very simple, quickly operated, light-alloy 
coupling is operated by a cam-ended toggle lever. 
The lever is pivoted to a stud carried by an ob 
long male plate. The female plate constitutes a 
shallow flanged box-like receptacle with turned 
up lip in which the male plate fits snugly as a 
cover. Side or endwise displacement between the 
plates is prevented by a peripheral flange. Short 
tubes with flared inner ends are secured tightly 
in both plate center bosses. 

Watertightness is provided by a_ resilient 
material sleeve carried in the female plate and 
tube. When the plates are clamped together, the 
enlarged sleeve head is compressed between the 
short tube flared ends, which are aligned by 
the toggle lever action. The cam surface on the 
toggle lever end provides progressively increasing 
pressure when operated. 





Write today for complete information on 
Series 715 FLO*BALL in sizes from Ye” to 12”. 























ee 
Hydromatics,inc. 
BLOOMFIELD, N.J. e¢ PILGRIM 8-7000 ¢ TWX= BLOOMFIELD, N.J. 120 
Copyright 1961 Hydromatics, Inc. 
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The following list compiled from recent issues of the 
Patent Gazette gives you increased coverage of new 
patents whose details may be useful to product and 
machine designers. Copies may be obtained from the 
U. S. Commissioner of Patents, Washington, D. C. The 
price is 25¢ each. 











HYDRAULIC COUPLING WITH 

FLUID CONTENT CONTROL 

U S§ Patent 2,987,887; F. Robert J]. Fowler, Flint, Mich., 
assignor to General Motors Corp., Detroit, Mich. 


HYDRAULIC MASTER DRIVE UNIT 
U § Patent 2,987,888; Gordon W. Crowell, West Point 


Pleasant, N. J., assignor to Crowell Designs, Inc 


HYDRAULIC STEPPING MOTOR 
U §S Patent 2,987,889; Daniel P. Darwin, Endicott, N.Y., 
assignor to International Business Machines Corp., New 


York, N.Y 


SPEED-CONTROL UNIT 
U § Patent 2,987,925; Roy H. Randall, R.R. 2, Manchester, 
Mich 


PULLEY 
U § Patent 2,987 933; Henry L. Barnes, 1406 W. Lake St., 
Minneapolis, Minn. 


VISCOUS FLUID TORSIONAL VIBRATION DAMPER 
U § Patent 2,987,938; Lewis D. Burch, Algonac, Mich., 
assignor to General Motors Corp., Detroit, Mich 


PUMP 
U S Patent 2,988,010; James P. Fay, 18 France St., Norwalk, 


Conn. 


ROTATABLE SPOOL DISTRIBUTOR VALVE 
U § Patent 2,988,107; John Rudelick, Milwaukee, Wis., 


assignor to Bruner Corp., Milwaukee, Wis. 


VEHICLE BRAKE 
U § Patent 2,988,176; William H. DuBois, South Bend, 
Ind., assignor to The Bendix Corp 


CLUTCH 
U § Patent 2,988,187; Warren Doble, North Hollywood, 
Calif., assignor to Jabsco Pump Co., Costa Mesa, Calif. 


TEMPERATURE-SENSITIVE DRIVE 

U S Patent 2,988,188; Max J. Tauschek, Lyndhurst, Ohio, 
assignor to Thompson Ramo Wooldridge, Inc., Cleveland, 
Ohio. 


FLUID SEPARATING VALVE 
U S Patent 2,988,282; Frederick W. Hottenroth, 
Chatfield Drive, Cleveland Heights, Ohio. 


FLUID FLOW-CONTROL DEVICES 
U § Patent 2,988,321; Roger Gilmont, Douglaston, N 
assignor to Manostat Corp., New York, N.Y 
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iS you, 


the people say... 


When we designed this unique trade-mark for our 
line of nonmetallic tubes and ducts, we wanted to 
find out what sort of image it projects. So we 
showed it to people all over the country — people 
who know Flexible Tubing. 

“It says Flexible Tubing is fast-growing, dy- 
namic,” was the way someone put it. “It says you’re 
a research-oriented company,” another commented. 

Still others said: “your new trade-mark gives 
you a years-ahead look”. . . “tells me that Flexible 
Tubing is a company that’s really going places”. . . 


“says you’re keeping pace with age of Space.” 

“This is you,” the people say about our new 
trade-mark. You’ll find it now — big and bold! — 
on Flexible Tubing products made for original 
equipment, plant maintenance, air conditioning 
distribution systems, swimming pool vacuum 
cleaners, home laundry venting, aircraft and 
missiles. 

Write today for Catalog 10-19. It describes the 
wide range of Flexible Tubing products available 
for your use. 


Flexible Tubing Corporation 


208 New Whitfield St., Guilford, Conn. 
Anaheim (Los Angeles) « Hillside (Chicago) 


Atlanta + Cleveland + Dallas « Denver « San Francisco « St. Louis + Wichita 
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What IS a GOOD — 
DRY FILM LUBRICANT 
APPLICATION 


CASE HISTORY 768 








Large, automatic water valves 
for city water mains. EverLube 
eliminates sticking and other 
malfunctions. The plug, seat, 
screw, operating lever and 
bearing were EverLubed. 








FACTS... not fantastic claims to 
assist you in design lubrication 


EverLube Design 
Handbook 


This design handbook is 

yours free... written to pro- 

vide valuable assistance to 

the design engineer . . . ex- 

plains the good and the 
poor applications for dry lubricants. 


When specifying dry film lubricants, call for a 
qualified product under USAF MIL-L-25504 or 
NAM, MIL-L-22273 (WEP). 


Custom shops in principal cities 


EverLube Corp. £040 farmdsle Ave, 
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OUT OF THIS WORLD 
Heating Elements 


inic 


opper y¥ Glass 
Brass v Steel 


Specialists in 
SPACE HEATING REQUIREMENTS 


Since Therm-O-Lab sprayed-on elements are only 015” 
thick and weigh less than one gram/in?, the designer 
can put heat exactly where needed . Space accli- 
mated to withstand acceleration, vibration, radiation 
and cryogenic temperatures. Its total contact to the 
surface provides maximum heat transfer. Therm-0-Lab 
= offers complete heat system capabilities 
Container used 
to hold electro- 
lyte solution for 
missile battery 


Write or wire 











cf i 
\Y v 


DESIGN IDEAS 


A> 
VMAS 
~~ vy 


ELECTRICAL 


Momentary-Contact Switch Provides Uniform Pulses 


Lars G. Soderholm, 


A momentary-pulsing switch uses a four-pole ceram- 
ic magnet to alternately actuate two magnetic reed 
switches. The first switch charges a condenser while 
the second switch dumps the charge through the 
coil of a mercury-wetted relay. The capacitance 
and the resistive inductance of the relay are de- 
signed to provide a relatively constant 30-ms pulse 
at all switch input speeds. 

Previous units of this type usually have operated 
through a series of miniature switches actuated by 
a cam. They presented specific problems in not be- 
ing moisture-resistant and in having high torque 
load and high-speed limitations. Variable duration 
of contact while the switch was closed allowed cur- 
rent drain and caused limited life. 

To overcome some of these shortcomings, an 
electrical circuit was developed that would send 


Midwest Editor 


relatively uniform pulses at up to 1200 pulses per 
minute. To extend operating life of the unit and 
eliminate electrical hazard, only low voltages were 
used. In the 115v a-c model, the alternating-current 
is transformed and rectified to a 6v level. A 6 or 
12v model is also available. 

The momentary-pulsing switch is mounted in 
place of a register and is driven by a liquid-metering 
device. The ceramic magnet can be geared to pro- 
vide up to 1000 pulses per minute. Electrical pulses 
from the mercury-wetted relay can be used to op- 
erate a totalizing counter, a repeat cycle counter 
for batching or to pace a chemical feeder pump. 

The momentary pulsing switch was designed for 
use with Model RBC Remote Repeat Batch Con- 
troller and Model RR Remote Read-Out by the 
Badger Meter Mfg. Co., Milwaukee, Wis. 


MOMENTARY-CONTACT SWITCH WIRING DIAGRAM 
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Reed switches 


Revolving 
mognet 


MOMENTARY-CONTACT SWITCH has two magnetic 
reed switches and revolving magnet. Only one switch is 
closed at any one time. 


PULSING SWITCH PACKAGE is attached to meter Pea e é 
measuring fluid flow. Gearing permits adjustment of pulse . 
to volume-of-flow ratio to suit user’s requirements. 


di o 


FEATURES 


A Base has elongated mounting holes and other features which 
give the VT20 universal mounting capabilities. Can be used as a 
direct replacement for other popular transformers of comparable size. 


Radiator plate is counterbalanced in conjunction with the 
| brush assembly for smooth operation and stability under vibration. 
Ww Unusually fast heat dissipation results from carefully de- 

signed base and radiator plates. 


| (Adjustable shaft extends from either end of the transformer 
as required for panel or horizontal surface mounting. Unique, collet- 
type lock permits repositioning without scoring or defacing the shaft. 


Extra large brush assembly gives a big margin of heat dissipa- 
tion . . . is accurately counterbalanced by radiator plate design. 


race 
re gate contemire 
SASCe MITER aTE CO 
Ww AeEEt. wrstensen 
_ see 


REMOTE REPEAT BATCH CONTROLLER uses pulses 


from momentary-contact switch to repeat batch settings 


up to 1000 gal. It has reset totalizer, counter for batch 4. 


quantity, start switch and stop button for interrupting Ss | - ES VT4 VT8 


, NEW VT20 
operation. 


IN BASIC ENCLOSURE 


“SHOWN 24 ACTUAL SIZE 


= Terminal panel allows quick arrangement of clock- 
wise or counterclockwise increase of voltage for “‘line”’ 
(120 V) or “overvoltage”’ (140 V) maximum output. 


VT20 VARIABLE TRANSFORMERS CURRENTLY STOCKED 


input (Sing. Ph.) 


WRITE FOR BULLETIN 165 


OHMITE MANUFACTURING COMPANY 
3616 Howard Street, Skokie, Illinois 


OHMITE 
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Now a new converter with a 3.6:1 ratio and 


POWER-LOAD-LOWERING SAFETY, TOO 


Now, from Allison, comes a converter with new efficiency, new 
design elements, new low prices that gives you the safety of power- 
load-lowering and 3.6 to 1 stall-torque ratio too. 

It’s the new Allison TC-400 ToRQMATIC Converter, a breakthrough 
in converter design from the people who make the world’s most 
complete line of hydraulic drives. 

The TC-400 is as new as tomorrow — but incorporates the time- 
proved TORQMATIC design features which for years have demon- 
strated their merit on tough job after tough job. 


It can handle from 150 to 250 horsepower, is far more efficient 
than other converters in its range. It’s available with a front dis- 
connect clutch, industrial or automotive flange, tailshaft governor 
and integral charging pump for operating customer transmissions. 


And this 3-element converter offers you a choice of 3 cage epaeieaaminass ace: 


stall-torque multiplication ratios—from 2.9 to 3.6 to 1—at no 
extra cost. 
Want the full story? Mail the coupon—today. 


TORQMATIC® DRIVES 
The World’s Most Complete Line of Hydrauiic Drives 


Over 980 Models used by 108 Manufacturers in 
100 to 525 H.P. Equipment 


ALLISON DIVISION OF GENERAL MOTORS 
DEPT. DN-6 INDIANAPOLIS 6, INDIANA 


Please send me application data on your 
TC-400 TORQMATIC Converter. 


Name 





Title. 





Company 





Address. 





City 
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IDEAS... BLECTRICAL 


Time Indicator Uses Mercury 
Victor W. Wigotsky, Eastern Editor 


An elapsed-time indicator is based on the princi- 
ple of the mercury coulometer. Design takes ad- 
vantage of the coalescence characteristics of a 
liquid, as opposed to a solid, during the process 
of electrolytic deposition. Unit is inexpensive, 
small and lightweight and can operate under en- 
vironmental conditions generally encountered in 
military applications. 

The time indicator consists of anode and cath- 
ode chambers, separated by a microporous filter 
element. Initially, the anode chamber contains 
a quantity of mercury and a small amount of 
electrolyte. The reverse condition exists in the 
cathode compartment. Mercury ions migrate 
through the separator and mercury collects on 
the cathode when a current is passed through 
the electrolyte. Mercury falls from the cathode 
into a graduated tube at a rate of 0.04 inch per 
50. hours when the current in the electrolyte is 
0.51 milliamp. Platinum wire, 0.010 inch in dia, 
was chosen for the electrodes. 

The housing is molded of “Lucite” (0.53 
inch thick, 1.06 inches wide and 2.18 inches long) 
resulting in a total assembly weight of 1.2 oz. 
The unit will operate in any position, but must 
be vertical to be read. 

The Time Totalizer (patent pending) was 
designed by S. Godel and T. Descovich, Research 
and Development Div., American Machine & 
Foundry Co., New York, N. Y., for AMF’s Leland 
Airborne Products Div. Leland will manufacture 
the device. 


ACCURATELY CONTROLLABLE a 
DEPOSITION in reading tube is assured by low-cost 
electronics which regulate cell current to 0.51 
milliamp, plus or minus 1-1/2 percent, for both 
115v a-c and 28v d-c operation. Electrical connections 
are made by means of two screws for terminals. 
Especially treated mercury is used to provide proper 
coalescence in reading tube. Plastic microporous 
separator material passes electrolyte while remain- 
ing impermeable to mercury, except electrolytically. 
Electrolyte contains mercury iodide and can with- 
stand temperature extremes in excess of minus 35C 
to plus 71C. Double-anode Zener diode is used as 
voltage regulator in d-c unit and neon lamp for a-c. 
Unit can be used to determine component replace- 
ment equipment operating time and as battery life 
indicator. Total accuracy is plus or minus 6 percent. 


1961 





Coulometer Principle 


Separator 





| — Electrolyte 
Anode 


———4J 


electrode 


Cathode 


r“ electrode 
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hours 





























Subjected to 15 PPM ozone for more than 5 hours, rubber drain hose cracked severely, broke when 
bent. Under same conditions, colored HYPALON-veneered hose remained tough, lively, crack-free! 


OZONE IMMUNITY 


One more way HYPALON® helps assure maximum appliance reliability 


t 
’ 





rey 
\ 


i 


16 
3 


Mercury 


4 e128 w oo 


4-8 12% 224 @ 


evita bin vats 
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Ozone is death to natural rubber. Ordinary synthetics, 
too. Causes them to completely lose their resilient, 
rubber-like properties. Ozone-cracked appliance hoses, 
gaskets and molded rubber parts create customer com- 
plaints, boost servicing costs. 

Du Pont Hypaton, however, solves this problem 
once and for all. HyPALON is ozone-proof. No other 
rubber can match its immunity from attack by any 
concentration of ozone. 


REG. u 5S. pat. OFK 


HyPAaLon synthetic rubber also has excellent re- 
sistance to oxidizing acids and chemicals, oil and 
grease, abrasion and natural aging. Retains its resili- 
ence at high and low temperatures. Won’t propagate 
flame. And it’s color stable. All this makes HyPALON 
your best choice among elastomers for “service free” 
appliance design. Write today for more information. 
E. I. du Pont de Nemours & Co. (Inc.), Elastomer 
Chemicals Department DN-8, Wilmington 98, Del. 


HYPALON® 


SYNTHETIC RUBBER 


Better Things for Better Living . . . through Chemistry 
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Ideas from Tinnerman have cut costs, improved a a ct A 
INFORMATIVE NOTES products. Here are examples from Tinnerman’s 
TO IMPROVE YOUR PRODUCT “itt tanced with the T-mark of tora! reliability 
ins SAVE YOU MON FY Tinnerman can help you cut costs with a free Tester Checks 


Fastening Analysis of your product. Call your 
Tinnerman representative, or write: Tinnerman Edward W. Schrader, Western Editor 


Published as a service to Products, Inc., Department 12, P. O. Box 6688, 
Designers and Engineers Cleveland 1, Ohio. A dynamic tester for encoders works on the prin- 


ciple of autocorrelation of successive, extremely 

short time duration samples at a 6.25-kc rate. 

The logic circuitry of the tester requires that suc- 
VERSATILE COMPRESSION RING has solved fastening prob- cessive output words have changing value with 
lems in car radios, pressure gages, washers, and speaker 
cabinets. Simply squeeze compression fingers with pliers to 
expand ... release, and spring tension maintains firm connec- 
tion. Heat-treated spring steel of this SPEED CLip® fastener 
won't lose tension, won’t loosen under vibration. Possible 
applications are practically unlimited. 


an absolute difference no greater than one binary 
digit. 

The encoder brush outputs are scanned con- 
tinuously by a serial V-scan brush selection ma- 
trix and periodically sampled during the gating 
time of the 120-nanosecond clock pulse. The 
sampled V-scan is fed into a 13-bit word shift 
register and serially compared bit by bit with the 
previous contents of the shift register. If the en- 


‘ coder is functioning properly, counting in se- 
BOLT RETAINER used to fasten grille extensions to car fenders, a sae. 6 


has potential usage in any field where high-torque fastening 
is required on thin metal sections. This SPEED Grip® fastener 
eliminates costly welding or staking, speeds assembly, allows 
savings in labor costs and parts handling. Barbs locate fasteners 
until nut is driven. One of Tinnerman’s extensive line of advanced to the next least significant digit in one 
SPEED GRIP nut and bolt retainers. direction or the other; therefore, the comparison 
results in an absolute difference of one which 

SOF =|, 
The comparison circuitry allows for a differ- 


quence, the following possibilities exist when the 
two 13-bit words are compared: the encoder has 
not advanced to the next least significant digit; 
therefore, the comparison is zero, the encoder has 


ence of 0, + 1 or —1. If any other difference re- 
sults from the comparison of the two 13-bit words, 


ELECTRONIC CONTROL CLIP retains tuning switch on chassis, 
gives constant spring tension for both push-pull and revolving 
controls ...can be used wherever electronic controls are 
installed. This multipurpose SPEED CLIP fastener replaces 
threaded nuts, bushings, lockwashers. Cuts costs substan- 
tially. Live spring action lasts for the life of the equipment. 


the comparison logic generates an error signal. 
This error signal inhibits the clock pulse which 
stops all functions of the tester, energizing the 
corresponding track light on the error display. 

Following the comparison word time (80 
psec), the comparison circuitry and the shift 
register are static for one-word time during 
which the contents of the shift register are dis- 
played on the 13 indicator lights of the encoder 
display. 


WIRE RETAINER is ideal for attaching single wire, light . : E 
When the encoder is driven to its zero value 


harness, cables or tubing. This SPEED CLIP fastener can be 
preassembled on the harness, allowing an entire wiring system 
to be snapped into place in seconds. Double embosses on upper 
clamping leg trap cold-flow tendencies of vinyl covered cord, drive to reverse direction. Thus the encoder is 
assure 35 pound pull resistance. Clip will accept any wire or driven through its entire output range of 2'* in 
bundle up to .306” x .515”. one direction, then automatically reversed and 
driven through its full range in the other direc- 

tion. 
The tester self-checks its error circuitry. Mo- 


output position, the range logic generates a re- 
versing signal which causes the encoder shaft 


mentary depression of the push-to-test button 


CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. Se Sd foe "| simulates an encoder miscount on the B,, track. 
GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- is ; ; Tr P : . . 

/ dynamic encoder teste ‘ > >. 
forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon J lhe ye : ; : aan is a de sgn de 
de Rothschild, Suresnes (Seine). GERMANY: Mecano yk . ne velopment of the Computer Systems Laboratory, 


Simmonds GMBH, Heidelberg. : . Litton Systems, inc., Woodland Hills, Calif. 
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- If Encoder Counts Correctly in Sequence 


e—_ = 
ed 
; / . 


Diameters from 2” to 32”. 
Capacities range from 
1 quart to 100 gallons. 


‘ 


BRUSH-TYPE V-SCAN SHAFT ANGLE ENCODER is checked on dynamic tester. Tester 
performs high-frequency, short-time-duration sampling of V-scan output. Correct encoder 
output is determined by self-correlation with V-scan selection logic internally contained in . . 


tester. Tester is extremely sensitive to high-frequency sliding contact noise. This kind of 
noise is inherent design problem in all brush-type encoders. 











os vin | is built right into 


13 Neon lights 


On, fl : 
ee CT | ackney-made components 
































ratio 32:1 Comparison 
circuitry 














Hackney forming methods produce strong, lightweight, seamless shells the 
Relay DPDT Satan toute Error logic cold drawn way. With smooth, clean surfaces, consistently uniform side walls 
Error 











F and closely controlled tolerances, performance reliability becomes an integral 
[Geb part of every Hackney deep drawn shape or shell. 
Se buttes F display You will find plenty of design latitude in our methods because we make 


| Manual reverse] _— available to you a vast assortment of dies, mandrels and related tooling to 
a BtoB), match your ideas. Units can be made in sizes from 1 qt. to 100 gal. Diameters 


—3v ” ” , . 
= ps - : range from 2” to 32”. Lengths may be from 4 to 5 times the diameter, or up to 
110”... working pressures to 10,000 psi, depending on diameter. 
3 Hackney experience and facilities can form your components in steel, mag- 
Relay switches Sitar nesium, nickel, ultra-high-strength stainless steels, hot work tool steels, molyb- 





















































denum or titanium. Let our engineers help you work out details and suggest 
ways to improve reliability... reduce cost. For complete information, write to 
the address below: 


coil 





+ 





D-C ie” 400~supply 


Pressed Steel Tank Company (7227 


BLOCK DIAGRAM of tester shows output flip-flops for driving two-phase servo- Manufacturer of Hackney Products Since 1902 = 


tor. Mi 3v signal from one flip-flép drives transistor and coil for DPDT 7 a cs 

oer rane Aer, nate Senin sages 0 i tee 1440 South 66th Street, Milwaukee 14, Wisconsin 
relay to energize control winding of motor. Second flip-flop output shows error 
display and drives transistor which in turn drives DPDT relay for plugging d« 


voltage to reference winding of servomotor, thus stopping motor on error. CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
Circle 41 on Reader-Service Card for more information 
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FOR CASTINGS THAT UNDERGO 


AVY SHOCK AND 
H STATIC LOADS 


1 ad 0 OF | 


(1 


(D)/D) 
7 We 


DENT 


ALUMINUM CASTING ALLOYS 


HIGH YIELD STRENGTH « HIGH SHOCK RESISTANCE 


Precedent 71 A and B are high strength, shock 
resistant aluminum sand casting alloys which in 
the condition as cast and aged at room tempera- 
ture, develop the highest combination of physical 
and mechanical properties of any such alloy now 
available. Precedent 71A as cast and fully aged 
has a yield strength of 36,000 p.s.i. As solution 
heat treated and aged in the T6 condition, it has 
a yield strength of over 40,000 p.s.i. and still has 
over 5% elongation. Precedent 71B as cast and 
fully aged has a yield strength of 32,000 p.s.i. and 
at the same time has 7% elongation. Precedent 
71 A and B offer a combination of high yield 
strength and high shock resistance not found in 
other aluminum casting alloys. 


Write Today for Free Bulletin 


WILLIAM F, JOBBINS INCORPORATED 


P.O. BOX 230A 
AURORA, ILLINOIS 
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IDEAS...BLECTRICAL 


Actuator's Linkage Multiplies Small Air Gap Movement 


Victor W. Wigotsky, Eastern Editor 


\ linkage system multiplies the movement in the 
magnetic air gap of a solenoid actuator. Keeping 
the magnetic gap small assures high force and 
stroke efficiency. 

The actuator’s short stroke is coupled to the 
load by a ten-to-one lever system. This provides 
at the load moving point. 


a low-cost bearing system 


0.0620-inch motion 
Unit also features 
which minimizes lost stroke, caused by bearing 


wear, over an estimated 20 million operations. 


Bearing blade-edges, held by a spring clip, rest 
against the linkage’s movable arm and simulate 
a roller-bearing action. The parts roll on each 


within the limited angular motion of 12 


This provides the effect of a conventional 


other 
deg. 
roller bearing at lower cost and with less space. 

The 
signed by James Cunningham, Son and Co., 
ae 


Type L13 d-c solenoid actuator was de- 
Inc., 


Rochester, 


IN ROCKWOOD BALL VALVES 


Rubber or Teflon Seats? 


Rubber outperforms all other materials. It is tough, abrasion- 
resistant... seals tighter, longer. Teflon is used only for corrosion 
and high temperature resistance. 

Whether Teflon or rubber is used, Rockwood Ball Valves are best 
for all applications. Rockwood Ball Valves have larger waterways 
per valve size, a wider choice of valve ty) 2s and the most durable 
construction. 

For details write Rockwood. Sprinkler Company, Ball Valve De- 
partment, 854 Harlow Street, Worcester 5, Mass. Distributors in 
all principal industrial areas. Rockwood Sprinkler 
Company, A Division of The Gamewell Company, 
A Subsidiary of E.W. Bliss Company. 


ROCKW @OD 


BALL VALVES 
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Arm set for PUSH 


Arm set for PULL 


How to save money 


Before manufacturing begins, J&H engineers screen 
cost out of your small precision stampings and deep- 
drawn parts. They do without special tools, if possible 

. Simplify designs . . . reduce operations. Result: 
quality ...low cost... quick delivery. Write for free 
estimate and Bulletin 81. 


Choice of metals and finishes. Sizes to 2.75 in. OD and 3.75 in. deep. 


An affiliate of 

Superior Tube Co. JOHNSON & HOFFMAN 
MANUFACTURING CORPORATION 
31 East 2nd Street + Mineola, New York * Pioneer 2-3333 
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Armature 
hinge 


LA 


Zl 


Armature core 
bearing point 





Stationary pivot plate 





Armature frame 


Magnetic air gap 


Armature 


Stationary 
pivot plate 


Moving pivot plate 


LINKAGE can be assembled for either push or pull action. 
Moving pivot plate, fastened to armature by frame, is moved 
against arm at bearing point (A). Arm rotates about bearing 
point (B). Free end of arm is coupled to switch contact or 
other device. Closing force of | lb is provided in approximately 
15 millisec at normal 1.5w. Operating time is reduced to 4 
millisec when overdrive power is used for short periods. 


Adjusting cam oe n 
Arm 


Moving pivot plate 


Moving blade rotates on its mounting button during cam 
adjustment for bearing alignment. Armature also rotates 
against core in line contact bearing. Armature hinge is thin 
stainless-steel part welded in place, provides alignment and 
rolling action. Uniform rise cam, adjusted with 1/6-inch hex 
wrench, permits stroke setting with infinite resolution over 
approximately 1/6 inch at load point. 


THE AMPLEXOLOGIST 


dreams up a gear train 


The Amplexologist designed this gear train 
(plus ten other parts) especially for powder 
metal production—at the request- of a 
manufacturer who called him in at the 
design stage. All (except the helical gear) 
are finished precision parts which require 
only shaving. Estimated savings; 86%. 
Sound interesting? Call the Amplexologist. 


AmMiPLEX 


DIVISION 

CHRYSLER 
CORPORATION 

DETROIT 31, MICHIGAN 


litle, 


SEND FOR THE SECRET 
OF THE 
AMPLEXOLOGI/ST’S SUCCESS 


q ENGINEERING MANUAL 
45 pages of technical information: How 
to determine correct applications for 
powder metal parts, bearings, filters. 


2 NEW BEARING STOCK LIST 
20 pages. 1066 standard sizes of Oilite self- 
lubricating bearings— bearing material. 
Selection guide, engineering data. 
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IN foun Kore) bbate gm Oxo): 
I ome Dic-yiame) ether 
Like These 


tale me loWA-1al-mne) me) dal-1 a 


with POLAR WARE 
Facilities 





| 


Seamless drawn oval con- 
tainer of 20 gauge, type 302 
stainless steel. 


im It will pay you to check out your new design 
ideas with Polar Ware. The chances are good that 
our hundreds of existing dies, plus the facilities of 
our complete tool and die shop, can save you thou- 
sands of dollars in tool cost, plus weeks of waiting 
time. Difficult seamless deep drawing work in stain- 
less steel is our specialty, in gauges from 3 to 30; 
also carbon steel and aluminum. ' 

Take advantage of our more than 
50 years’ experience in metalwork- 
ing. Without obligation, send your 


| inquiry to the Contract Department. 


Polar Ware 
4200 Lake Shore Road — Sheboygan, Wisconsin 
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NEW PRODUCT'S 


Stepping Motor 


Circle number on Reader Service card 


for more information 


Utilizes Sintered Nylon Ball Cage and Shaft Keys 


Rotary components, requiring a low coefficient of 
friction and permanent lubrication to minimize 
frictional load, utilize a sintered nylon ball cage and 
shaft keys. These critical components are design 
applications of an indexing device called a “Digi- 
motor”. Keys and cages were formed from finely 
divided nylon and molybdenum disulfide sintered in 
oil. In this application, the ball cage is alternately 
in sliding contact with the steel armature plate and 
with a fixed member of the steel housing during in- 
dexing or stepping. Three compression springs bias 
the cage to hold three steel balls in the shallow ends 
of ball races in the armature plate. When the motor 
coil is energized, a strong electromagnetic pull closes 
an air gap, causing the three balls to roll to the deep 


Low-Cost Plastic Pump 302 Concealed Latch 


end of the races, rotating the armature plate and 
hub. At the same time, cage is carried forward, com- 
pressing the three springs. When coil is de-energized, 
springs press cage against balls and force them to 
shallow ends of ball races. Because of incline of races, 
balls force armature plate and hub outward along 
shaft, completing cycle. Rapid cycling is impossible 
if there is too much frictional drag between ball cage 
and armature plate or housing member. Another 
problem—noise—is solved by the resilience of nylon. 
Sintered parts absorb minute vibrations and prevent 
chatter. The stepping motor of Ledex, Inc., has 
high torque-to-size ratio. 

Polymer Corp., Halex Div., 2120 Fairmont Ave., 
Reading, Pa. 


Has No Stuffing Boxes, Shaft Seals, Valves, Gaskets Releases with Light Pressure to Installed Panel 


Pumping in this compact rotary component is accomplished by a rotor on an 


eccentric shaft, which turns within a flexible liner. This design creates a progres- AS 





sive squeegee action on fluid trapped between the synthetic liner and the plastic 
body block. Stuffing boxes, shaft seals, valves and gaskets have been eliminated. 
There is no contamination of the material being pumped since rotary parts do not 
contact the fluid. The self-priming pump operates wet or dry and handles slurries 
and viscous materials. The close-coupled device measures only 6 by 8 by 11 inches. 
The OEM pump is offered in capacities from 1/3 to 10 gpm and pressures to 35 
psi. Standard materials are high-temperature neoprene for the liner and linear 
polyethelene for body block. Other materials such as PVC, “Teflon”, “Buna N”, 
“Kel F” and “Hypalon” are available on special order. 
Vanton Pump & Equipment Corp., Hillside, N. J. 


Plastic body block 


y ~ Flexible liner 
| } 


oh \ : 


Flow pattern 





Rotor on 
eccentric shaft 


Face plate 


This latch offers substan- 
tial cost savings over ordi- 
nary hardware-type latches. 
Single hole mounting with 
a common nut eliminates 
riveting, welding and spe- 
cial tooling for production- 
line installation. It may be 
mounted in castings with 
tapped holes. Light pres- 
sure at any point on an 
access panel will release the 
panel instantly. Similar 
pressure closes the panel 
with positive locking ac- 
tion. One stud design for 
the majority of applications 
has been established to re- 
duce inventory require- 
ments. 

Camloc Fastener Corp., 
52 Spring Valley Rd., Par- 
amus, N. J. 
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Clutch and 
Brake Combinations 304 


Vary Operating Characteristics 


Rotary components utilizing clutches, brakes and 
continuous slip clutches and brakes in an in-line 
construction may be consolidated in almost any 
desired combination to produce a variety ol 
operating characteristics. These combinations 
allow each half of the set to be selected to con- 
form to the driving or braking needs of equip- 
ment, without compromising specifications for 
the other half, regardless of how divergent speci- 
fications for both halves may be. Zero backlash, 
zero residual drag and complete release are 
standard on all units. Available in two sizes, 
torque output is 30 oz-in at 2w power input for 
Size 100, and 110 oz-in at 3-1/2w for Size 130. 
The “T” attachment, which converts standard 
units to continuous slip operation at infinitely 
variable torque, is employed on slip clutches and 
brakes. Torque for Size 100 is 0-10 oz-in, and 0-40 
oz-in for the Size 130. Standard voltages are 6, 
12, 28, 48 and 100v d-c. Any combination of 
these may be specified for the two halves. Output 
assembly is so designed that either or both halves 
of combination may be engaged at the same time. 

Dial Products Co., 19 Cottage St., Bayonne, 
N. J. 


Standard Nylon ring Single 


clutch or brake pole shoe 


Ain gap mentions 


Driven hub or 
customers component 


IN APPLICATIONS WHERE OUTPUT TORQUE, 
slip or tension are to be accurately controlled, special 
attachments are available for various clutch-brake 
combinations. 


NAME YOUR [STAINLESS| SHAPE! 


The design and manufacture of quality stain- 
less steel castings is a specialized job . . . and 
Dodge specializes in it! 

There is practically no limit to the variety 
of shapes we can turn out to meet your 
simple or intricate specifications precisely 
... economically. 


Perhaps one or more castings shown 
here will help spark an idea of how Dodge can 


be of assistance for your stainless steel casting 
needs. A blueprint or sketch with operational 
details will bring complete information, with- 
out obligation. 


DODGE STEEL COMPANY 
6501 State Road 
Philadelphia 35, Pa. 


© Phone: DEvonshire 2-2200 


THE MOST IMPORTANT ALLOY IN A {STAINLESS STEEL CASTING IS QUALITY 
Circle 47 on Reader-Service Card for more information 





MECHANICAL 


Vi 


9a 6 ‘a % Y Intermittent-Motion Drive 


f. This rotary component provides smooth 


WELDMATIC 


acceleration-deceleration motion and is 
available in either 40- or 140-deg dwell. 
The drive can be attached to a variety of 
packaging equipment, indexing tables, 
metalworking machines and punch 
presses. The unit is designed to elimi- 
loads on single-revolution 
shaft 


which makes one complete revolution 


nate shock 
clutches because of its output 
for each complete revolution of the in- 
put shaft. Available in two models, both 
are square in shape, measuring 9-3/4 
inches, with the small model having a 
thickness of 4-3/8 inches, and the large 
model a 7-1/8-inch thickness. The shafts 
protrude approximately 1-3/4 inches be- 
yond the drive case. 

Remmele Engineering, Inc., 515 Uni- 
versity Ave., St. Paul, Minn. 


ee 


‘ELE 


[ TT WELDER 


READALL READOUT NEWS from Union Switch & Signal 


SOURCE OF BINARY 
CODE DATA 





TRANSISTORS, RELAYS, 
MAGNETIC CORES TRANSISTORS, 


R ¥' 1 
oe ee LAMPS, EDGE LIGHTED PLATES, 


PROJECTED IMAGE 


SOURCE OF BINARY 
CODE DATA 





READALLS’ reduce equipment requirements... 
simplify circuitry in industrial control systems 


makes it possible to eliminate the “black 


DELIVERS ACCURATE, REPEATABLE END TO END 
WELDS OF WIRE RANGING FROM .0O8” TO .040” 


Built to handle continuous production line runs, this unit is equally 
at home on any number of special butt weld situations. For example, 
use the 1040 to lengthen leads for circuit convenience; salvage short 
lead components; switch component lead materials; weld different 
materials for circuit design and convenience. Force setting of up to 
10 lbs. and power range of up to 80 watt-seconds allows wide lati- 
tude in materials. Easy to operate. Full compliance raceways assure 
consistent in-line abutment of the workpieces while automatic wire 
length stops facilitate rapid loading and positioning of parts. 
Immediate delivery. Ask your local Weldmatic representative for 
details, or write to us for Bulletin’1040 at 950 Royal Oaks Drive, 
Monrovia, California. 


w61-5 


WELDMATIC DIVISION / TINT EK 
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40 


A comparison of the two methods of dis- 
playing information reveals the advan- 
tages of READALL Readout Instruments. 
Method A shows a system which requires 
the use of complicated conversion equip- 
ment to bring about a visual display of 
desired data. Method B eliminates the 
need for associated conversion units. The 
additional equipment required in Method 
A increases initial equipment costs as 
well as installation and maintenance costs. 
Use of READALL Readout Instruments 


boxes” ordinarily required for use with 
more indirect readout methods. 

Outstanding features in one small pack- 
age: Readability of display. Binary de- 
coding. Data storage. Electrical readout. 

UNION READALL Readout Instruments 
are available in 10, 12, and 64-character 
units. Special militarized 12 and 64-char- 
acter units have been designed specifically 
for Mit-E-5422D. 

Write for Bulletin 1057. 


UNION SWITCH &€ SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
PITTSBURGH 18, PENNSYLVANIA 


Circle 49 on Reader-Service Card for more information 


DESIGN NEWS—AUGUST 18, 





1961 


MECHANICAL 


Is hydraulic vibration one of 
Nylon-Insert Clamp 9 «your design problems? 





Scans Associates solved this problem with 
a Racine Hydraulic System 


“It would take an Act of Congress to make us use any equipment except Racine compo- 
nents for our porosity testing machines,” says Mr. Vernon G. Converse, President of Scans 
Associates, Livonia, Michigam The machine — which makes 4 different leakage tests 
on transmission cases in a 20-second cycle — must check porosity to % inch of water 
pressure. The machine hydraulically clamps the part firmly in place and tightly plugs 
all openings. Air pressure and vacuum are alternately applied inside the part, and 
changes in pressure are pneumatically measured. The slightest hydraulic vibration would 
distort the readings. “This demands hydraulic equipment that is both extremely sen- 
sitive and steady,” states Mr. Converse. “Racine has always met both requirements per- 
fectly.” The Racine system in this application consists of a Model S variable volume 
pump, a self-contained 30-gallon reservoir, a 5HP motor and 3 Racine valves (one of 
sf them for pressure reduction). 


rosity testing machine . > aia e a e > 
roit If your application demands sensitivity and precision in hydraulic control, a compact 


for major 


plant by scans ; 
iste, Livonia. | ons Racine system can meet your requirements. 


we 


A new component for the electromechanical field 
is offered in three shaft sizes: 1/8, 1/4 and 3/16 
inch. Eighty-five different types cover balanced, teresfed in knowing more about Racine Hydraulic Susie: The application of R AC | N E 


unbalanced, gear, hinged, pull and swivel clamps, : interest Yo gS is 








precision manufactured to 0.001 inch. Apparent 
NAME 


advantages include: uniform pressure; shaft and’ | : 1 EE Seer pies ae RACINE 
: FIRM 


AbOnESe : ae ele Soke 6 SSE SA ‘to solve hydraulic problems 


cITY @ ZONE 








hub marring prevention, and shock-absorbing 
resiliency. 
Sterling Precision Corp., Component Div., 5 


Sintsink Dr., Port Washington, L. I., N.Y. 
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MAYLINE 


Tilting 
Action 
Completely 
Balanced! 


DESK-O-MATIC 


Adjustable springs on the tilting quadrants of the Mayline 
Desk-O-Matic and May-O-Matic drafting tables give the 
draftsman a constant smooth change in angle position of 





the drafting top, despite any accessories that might have 
been added to the top edge. 


MAYLINE 


For additional information on this important top tilt control 
factor, inquire of your local dealer or write to factory. All 


inquiries answered promptly. 


MAYLINE €O., INC. 
529 No. Commerce St. 


Sheboygan, Wisconsin 


MAY-O-MATIC *‘'E’' COMBINATION 





MAYLINE 





INITAVW 
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Automatic-Closing Slide 310 
The No. 340 “‘Auto-Slide” requires only a slight push 
for it to slide by itself into closed position. The unit 
is recommended for application to refrigerators, 
washing machines, dishwashers, stoves and other 
appliances which require the accessibility of certain 
units. It is available in any length from 14 to 28 
inches. It also can be adapted to suit specific length 
requirements. The unit requires only 1/2 inch of side 
space and load capacity is rated at 100 Ib. Standard 
finish is bright zinc. 

Grant Pulley & Hardware Corp., Appliance Div., 
High St., West Nyack, N.Y. 


Dual Bank Counter 


This counter is designed for digital readout appli- 
cations where plus and minus, right and left or 
directional readings are required. A companion to 
the units, the Model 4-4-Y-9425-R-AC is 


intended for use in instruments requiring reading 


“in-line” 


lines one above the other. Operation is such that 
both banks are open for readings at the zero posi- 
tion. When passing zero position, one bank is shut- 
other bank 


through zero position, the shuttered bank opens 


tered and the adds: when reversed 


and the other bank is closed. 
Durant Mfg. Co., 1992-IS N. Buffum St., Milwau- 
kee 1, Wis. 





ROD END INTERNAL 
THREAD TYPE 
“DREF”’ SERIES 


SPHERICAL BEARINGS 


Self-Aligning 
and 5 => 
Self-Lubricating a 


ROD END EXTERNAL 
THREAD TYPE 
“DREM”’ SERIES 


(Te 
Ra 


te 
Combine Moucball: Engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON”® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 


for these 5 major reasons: 
1, LOWER COEFFICIENT OF FRICTION 
...ideal where lubrication is impossible or undesirable. 
2. WITHSTAND EXTREME VIBRATION 
...perfect performance under shock load conditions. 
3. WILL NOT “COLD-FLOW” 
...even under extreme load conditions. 
4. IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS 
...eliminates corrosion problems. 
5. FAIL-SAFE ...due to “Monoball’’® design. 


Request Engineering manual! No. 551. 


SOUTHWEST PRODUCTS CO. 


In addition, due to their two-piece ““MONOBALL’’® 
design and plastic alloy insert, ““DYFLON’’® bear- 
ings have a long cycle life. Alignment and installa- 
tion problems are minimized. Oil-free for life 
means lowest possible maintenance costs. 

Available in a variety of plain or rod end types. 
Bore sizes to 3.000”. Materials include stainless 
steel, plastic alloys and chrome alloy steels. Ulti- 
mate static loads to 500,000 Ibs. 


1705 SO. MOUNTAIN AVE. 


MONROVIA, CALIF. - PHONE: MURRAY 1-9616 


WHILE THE LIMITED 
INVENTORY LASTS... YOU CAN 
HAVE GENERAL CONTROLS 
QUALITY AND COST SAVINGS 
TOO. STOCK NOW AGAINST 
FUTURE REQUIREMENTS 
WHILE THIS SPECIAL 

OFFER LASTS 


CALL OR 
WRITE FOR 
FREE 
SAMPLE! 


c A 
LLU 


GENERAL CONTROLS 
Glendale, Calif. + Skokie, Ill. « Guelph, Ontario, Canada 


ne Plants « 44 Factory Branch Offices Serving 





ted States, Canada and Western Europe 
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MECHANICAL 


High-Temp 
Coupling 312 


An all-metal seal is featured 
in a new series of cryogenic 
and high-temperature cou- 
plings. Action of the seal 
will maintain tight joint 
for all extremes of tempera- 
ture shock, pressure surge 
and vibration. Seals are re- 
usable for economy and 
reversible for foolproof in- 
stallation. The sealing sur- 
faces do not require special 
finishes and are not suscep- 
tible to damage in handling 
or service. Greater structural 
reliability is provided by 


mechanically attaching the 
couplings to tubing. Several 
configurations are available 
in aluminum, stainless steel 
and other materials to ac- 
commodate all types of 
fluids at any desired level 
of pressure from —425 to 
1800F. Sizes range from 1/4 
through 3 inches tube dia 
in JT14 series. Other types 
in either tube or pipe sizes 
are also obtainable. 

Gamah Corp., 1654 Lin- 
coln Blvd., Santa Monica, 
Calif. 
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e address this statement to design, tvol, 
production, inspection and assembly 
engineers... 

Holding to extremely close tolerances is a 
costly procedure. You know that. What you may 
not know is that frequently you can ease up on 
tolerances without sacrificing a single thou- 
sandth of your precise assembly objectives. 


How? By using LAMINUM! 
LAMINUM is the registered trade name for 


laminated shims whose layers are completely: 


surface-bonded to look and act like solid metal. 
The layers are easily p-e-e-l-e-d to bring the 
shims to any desired thickness—for a thou- 
sandth fit right at assembly. 

With LAMINUM in the specs, machining op- 
erations become less critical, faster and less 
costly. Inspection is simpler and less costly. The 


Never underestimate the 
cost-saving advantages of 


savings carry over to the assembly line, too. 
No stand-by equipment. No machining. No 
grinding. No counting, stacking or miking. And 
no dirt between layers—ever ! 


Get the facts about cost- 
saving LAM NUM, and the 
custom-stamping service 
that goes with it. They’re 
all illustrated and de- 
scribed in our Shim De- 
sign Folder No. 4. Write 
for it. 


THE LAMINATED SHIM COMPANY, INC. 


West Coast Sales and Service 
600 SIXTEENTH ST., OAKLAND, CALIF. 


Home Office and Plant 
1108 UNION STREET, GLENBROOK, CONN. 


BRASS @ MILD STEEL © STAINLESS @ ALUMINUM © WITH LAMINATIONS .002” OR .003” 





CHROMALOX ELECTRIC STRIP HEATERS 


Versatile, dependable, uniform heat 


for your product or processing needs 


yee Ly, 
Rolls for bending plywood to forr g 


'-4.)-4-mor- 1 -Mumololel tM la Mm lalicelaesih mmal the 
ed with long Chromalox Strip Heaters 





Compact, metal-sheathed Chromalox Strip Heaters assure accurate tem- 
peratures, dependable around-the-clock service anywhere heat is needed 
for product or process. It is by far the most versatile built-in heat source 
available today. Easy to install—Chromalox Strip Heaters produce uni- 
form and accurate temperatures with automatic or manual controls. 

Low initial cost, low installation costs and low operating costs are 
among the many other advantages of using Chromalox Strip Heaters 
for heating tanks, platens, ovens, molds, moving parts, and similar uses. 
Over 500 standard sizes, shapes, ratings and terminal arrangements 
available immediately from stock. Get the full details now, 


CHROMALOX 


ELEectTric HEAT 


PROCESS 


COMFORT 
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GET THE FACTS 

Write for Industrial Proc- 
essing Catalog 60, Com- 
fort Heating Catalog 
F-975D, Infrared Catalog 
G-62, 


wi-10 a 


EDWIN L. WIEGAND COMPANY 


7561 THOMAS BLVD., PITTSBURGH 8, PA 


information 
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MECHANICAL 


Precision Gearheads 313 


Modular internal construction of gearheads and 
speed reducers permits size reduction while re- 
taining servicing ease and subunit replacement 
capability. Available in Size 5 to 18 servomounts, 
reducers and gearheads have precision Class 2 
gearing. All units contain ABEC Class 1.5 bear- 
ings. The Size 11 unit has 0.001-inch per 1/2-inch 


length maximum radial play with an 8-oz load. 
End play is 0.004-inch maximum with a 1-lb load. 
Backlash is 30 minutes maximum. Housing is 
aluminum alloy in green anodize. All other parts 
are also of noncorrosive materials. Applications 
include servosystems, analog and digital com- 
puters, missile guidance and propulsion systems, 
and ground support equipment. 

Elm Instrument Corp., 30 Chasner St., Hemp- 
stead, L. I., N.Y. 


1961 





Balanced Gear Clamp 


5000 psi; %2” -2”; 2, 3 and 
4-way; 2 and 3-position op- 
tional sub-plate mounting 


5000 psi; 1%” -2”; 2, 3 and 
4-way; 2 and 3-position; op- 
tional sub-plate mounting 


More than 150 types of instrument clamps for the 
electromechanical equipnient industry are manu- 
factured for the purpose of locking in place sub- 
miniature components in computers, gear trains 
and other instruments. Clamps are made to pre- 
cision tolerances of +0.001 and are available in 
shaft sizes of 1/8, 1/4, 3/16 and 5/16 inch. The 
new component pictured is a subminiature bal- 
anced-type gear clamp with 1/8-inch bore size. 
Other sizes are offered in the same configuration. 

Siamco Div. of Tech-Ohm Electronics, Inc., 
Long Island City, N.Y 


5000 psi; 2” -4”; 3 and 4-way; 3-position 
Neoprene-Coated Cable Clamp 315 


for water or oil service 


HUNT Hydraulic Valves 


zero leakage + shock-reducing operation « sizes from 2"- 8" « pressures to 5000 psi 


If you’re designing or operating hydraulic systems requiring valving of raw water, 
soluble oil and water, or oil, and if you’re interested in precise control, positive 
shut-off, reduction of shock ‘and hammer, plus years of trouble-free operation . 
you ll find it worthwhile to ae Hunt's complete line of hydraulic valves, 


featuring resilient U-packers. The higher the pressure, the tighter the seal! 


You'll have a choice of 3 pressure ranges, 2000, 3500 and 5000 psi... a choice of 
sizes from 42 through 8 inches . . . a choice of manual lever or remote pilot actuation 
. . . a choice of types — 2-way, 3 and 4-way, 2 or 3-position . . . a choice of steel or 
high tensile cast or forged brass bodies and direct or sub-plate mounting in many sizes. 
You'll even find double check types, capable of withstanding pressure in both 
directions without external check valves, ideal for hydrostatic testing of tubes, pressure 


vessels and similar items. 
Low-cost aluminum clamps feature a flame-resist- 


\ cinctinine cnaiahaes oliniiad « nite tetineonnd. Take advantage of Hunt’s years of experience in hydraulic control. Call in your 
— aap el ee Hunt representative for recommendations today. 
ficient to hold cord or tubing with a positive non- 


sliding grip, preventing any strain on connections. 


Because of its cushioning action, cutting and 
scraping of cord insulation are minimized. Neo- 
prene is oil resistant and will maintain its natural For mors information, write for Bulletin 604 


qualities over a wide temperature range. Clamps went By 4 Valve Company, Salem, Ohio, QUICK-AS-WINK© AiR AND HYDRAULIC 
: , : ept. ¢ ‘ 


are available in sizes for 1/8 to 2-inch cable in 


1/16-inch increments. VAI VES 
Richco Plastic Co., Dept. DN-1, 3722 W. North 

A Chicago 47, Ill HUNT VALVE COMPANY © DIVISION OF IBEC © SALEM, OHIO 

AVE... 4 “< bs ° 
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MECHANICAL 


Silicon-Bronze Fasteners 316 


An expanded line of aluminum, silicon- 
bronze and stainless-steel fasteners com- 
plements the existing line of steel and 
nonmetallic fastening devices. These ma- 
terials meet requirements for high cor- 
rosion resistance, high strength-to-weight 
ratio and light weight needed in many 
modern applications. Aluminum hex 
screws from 2024-T4 alloy and hex nuts 


from 6061-T6 alloy are carried in stock 


from 1/4 through 3/4-inch dia. No. 10 and 
L/4-inch open-end acorn and acorn lock- 
nuts are also available. Extensive stocks 


of ‘silicon-bronze hex nuts, heavy nuts 


and hex screws through 3/4-inch dia now 
are maintained. Stainless hex screws and 
nuts are manufactured from Type 305 al- 
loy up to 3/4-inch dia in lengths to 9 
inches. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Dept. SP, 104 Midland Ave., Port 
Chester, N.Y. 


TO 


every GRAMIX 


INSURE SUCCESSFUL PERFORMANCE 


(PRODUCTS OF POWDER METALLURGY) 


One of the most important factors to consider when pur- 
chasing powder metal parts is that of successful part 
performance; for a part to successfully perform its job, 
all of its physical and metallurgical characteristics must 
be suited to the application. 


GRAMIX Products of Powder Metallurgy are always 
Application Engineered, which means product is spe- 
cially matched to each specific application. From an al- 
most unlimited variety of metal mixtures, one alloy is 
blended that contains the required properties and charac- 
teristics of the finished part; a// aspects of part design 





and conditions under which it must operate are taken 
into account. Only then is the GRAMIX part produced. 


Eight of these Application Engineered GRAMIX parts 
are shown here. Each precisely suits the requirements of 
its job .. . each is the best part available for the job. 


When you specify a GRAMIX part, you can always be 
sure that it has been Application Engineered for success- 
ful performance, long life and complete reliability. For 
more information on Application Engineered GRAMIX 
parts, write for Engineering Handbook G-55. 





CORN SEEDER 


GRAMIX was the material spec- 
ified for this corn seeder part 
because the surface finish ob- 
tainable with the alloy used re- 
duced the tendency of material 
to stick to the surface. 
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CONNECTING COUPLING 


The connecting coupling em- 
ployed in a small home ironer is 
formed from a special GRAMIX 
hardened steel alloy; it offers 
low wear and shock resistance. 


CONTAINER COVER END CAP 


Great savings were realized 
when retainer caps for certain 
types of electric motors were 
made of GRAMIX. 

This process made it simple and 
economical to mold the multi- 
ple holes to precise tolerances 
without extra operations. 


1961 





HELICOPTER THRUST WASHER 





The outstanding features of the 
GRAMIX alloy specified for 
this thrust washer are a depend- 
able and consistent friction and 
wear pattern as well as a fine 
surface finish. 


TAPE RECORDER SPINDLE 


One of the important requisites in a tape 
recorder is a low noise level. United States 
Graphite Company engineers developed 
a special alloy to meet these requirements 
in the GRAMIX spindle. 


Built-in lubrication and low friction 
to reduce heat are important features 
of the GRAMIX alloy chosen for this 
guide bearing. 


LIQUID PUMP END PLATE 

This end plate is typical of 
many parts employed in liquid 
pumps of many types. 





It is made from a wear resistant 
bronze alloy that was developed 
for pump applications. 


FRACTIONAL H.P. MOTOR 


The GRAMIX bearing for this 
Fractional h.p. motor was devel- 
oped from a special low noise 
level alloy. 

Its_ self-lubricating properties 
were also an important consid- 
eration in specifying GRAMIX. 


METAL 
POWDER 





THE UNITED S$ 


DIVISION OF THE 
GRAPHITAR® CARBON-GRAPHITE © 


Circle 


mp! 


INDUSTRIES 
FEDERATION 


TATES GRAPHITE COMPANY 


WICKES CORPORATION, SAGINAW 2. MICHIGAN 
GRAMIX® powoeR metaLuRcy © MEXICAN® crapHiTe propucts © USG® prusues 
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MECHANICAL 


Miniature Gearmotors 317 


Permanent-magnet gearmotors provide 
up to 35 oz-in torque continuous duty, 
in a package with a frontal area as small 
as 4/10 sq in. Two configurations of the 
Type VS are available. The end-mounted 
reducer provides 62 ratios from 7.88:1 to 
25,573.65:1. The side-mounted unit pro- 
vides a choice of 27 ratios from 26.93:1 to 


2511.84:1. The end-mounted reducer /mo- 


tor is 7/16 by 7/8 by 3-3/4 inches maxi- 
mum length, depending on ratio chosen. 
Typical weight is 2.5 oz. Side-mounted 
reducer/motor is 7/8 by 7/8 by 2-1/4 
inches long and typical weight is 2.5 
oz. Spur gear system uses case-hardened 
gears on hardened stainless-steel shaft. 
Units are designed to meet appropriate 
military specifications. Standard motor 
has 13 armatures for up to 50v d-c. Motor 
rating is 0.0025 hp at 8000 to 17,000 rpm. 

Globe Industries, Inc., 1784 Stanley 
Ave., Dayton 4, Ohio. 





NOW, buy only the horsepower you need with 
REULAND’S new Hydraulic Pump Motor Intermediate” H.P. Ratings! 


28 horsepower ratings from 42 
through 60...12 brand new, 
exclusive, intermediate ratings! 





Tailor motor h.p. to your pump’s performance curve. 
Reduce motor costs...increase operating efficiency. ———— 
2%* | 3 
If you’re an O.E.M. or user of hydraulic pumps, Reuland’s twelve new 
“in-between” hydraulic pump motor ratings can start saving you 





_——— 
10 | 12%* 


a: 
- 





longer must you compromise operating efficiency with an unneeded, 
over-size motor. Now you pay by the horsepower ...and buy only what 
you actually need to match the performance curve of the pump! 

Reuland’s new intermediate ratings are an important sequel to 
another famous Reuland first...the original, internal spline coupling 
method of hooking up motor and pump! 

All ratings are standard and available for quick deliveries. New 
price lists and engineering data sent on request. You should have a copy. 





money as of today. No longer must you pay for. overmotoring...no iw * 











Your copy of this catalog on Reuland 
Spline Coupled Hydraulic Pump Motors... 
plus the complete Reuland. 

line ... will come in handy. 

Sent free on request: 


Refer to Sweet’s 1961 ProductDesign File, 7a/RE 
MODERN POWER FOR MODERN-DAY PRODUCTS 
..- all in lightweight, cool-running aluminum frames! 


. REULAND ELECTRIC COMPANY 
3 Western Division: Alhambra, California 
% . q @ Eastern-Division: Howell, Michigan 
Distributors in all principal cities 
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MECHANICAL 


Diaphragm Actuators 318 
The “Rollomotor” is an air-operated, rolling dia- 
phragm actuator which gives fast response to small 
changes in air pressure; it has a long stroke with a 
smaller-diameter piston than flat or convoluted 
sliding 


diaphragm motors. Applications are for 


stem operation of valves, rheostats, speed re- 
ducers and other equipment which can be con- 
trolled by a reciprocating motion. Use of the roll- 
Ing diaphragm allows long strokes up to 12 inches, 
high operating pressures and the use of smaller- 
Four 


diameter pistons than normally are used 


types are obtainable: air-to-close, spring-to-open 
(normally open); air-to-open, trapped-air-to-close 
(normally closed); air-to-close with positioner 
(normally open), and air-to-open with positioner 
(normally closed). Each type is available in a full 
range of sizes. Air-to-open types are furnished 
with a check valve and a 0-100 psi gage. Air-to- 
open types with positioners are furnished with 
pressure reducing valve, check valve and gage. 


RKL Controls, Inc., Hainesport, N.J. 


% 
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one of Du Pont's versatile 


engineering materials 


a al el ol ol ol od ol ol oo 


Tiny links 
of 
DELRIN® 
make a remarkable miniature chain 


These miniature chains and sprockets 
are significant examples of the way 
Du Pont DELRIN acetal resin provides 
superior performance in application 
areas once reserved for metals. The 
chain of snap-fit links is made possible 
by the strength, stiffness and resili- 
ence of DELRIN. The need for a master 
link is, therefore, eliminated, making 
the chain adjustable in % inch in- 
crements. The chain weighs only 1 oz. 
per 15 ft.—one-fifth the weight of 
similar steel chain. It is factory-tested; 
momentary tension load at 7 lbs.; and 
running loads to 2 lbs. Manufacturer’s 
service-life tests show a work rate 
transfer of 0.06 HP for 10 hours... 
50 foot-tons of work per inch of chain. 
The chain is solvent-resistant, pre- 
lubricated, non-magnetic and non- 


conductive. These drive components 
were designed to fill a need in minia- 
ture mechanics and instrumentation 
in a wide variety of high-speed, low- 
inertia mechanisms. 

The manufacturer, Bohannon In- 
dustries of Colorado Springs, Col., re- 
ports that of the many materials 
tested, only DELRIN was adaptable 
to the intricate technology involved 
in the development of these minia- 
ture drive components. 

The unique combination of prop- 
erties offered by DELRIN solve a vari- 
ety of design problems in areas as 
diverse as automobile handles and 
electronic switches. On the reverse 
side, you will find additional examples 
of product improvements made pos- 
sible by this versatile material. 









Long-wearing parking-brake cable pulleys 
of DELRIN® are being used by a leading 
car manufacturer. The full-radius groove 
in DELRIN provides natural mating, max- 
imum contact area with the cable... 
eliminates the cable pinching caused by 
split-type steel pulleys. The new pulleys 
molded of DELRIN have been tested under 
severe long-term conditions of high load 
and temperatures. 


Delrin 


one of Du Pont's versatile 
engineering materials 





Jet injector unit for shallow-well system 
is molded in three parts of DELRIN and 
joined by two “‘one-direction” snap-fits, 
giving permanent assembly. The new unit 
outwears bronze by a factor of 2 under 
sand abrasion . . . molded threads utilize 
high shear strength of DELRIN acetal resin. 
(Molded by American Molding Company, 
San Leandro, for Jacuzzi Bros., Inc., Rich- 
mond, California.) 


DELRIN® has the strength and toughness 


to meet rugged mechanical requirements 


When a part must function reliably under rugged usage, the strength, 
stiffness and toughness of DELRIN acetal resin may well provide an 
economical solution. Parts molded of DELRIN retain a high degree of 
their mechanical properties under numerous conditions, including broad 
temperature ranges (—40°F. to 250°F.), humidity, solvents and stress. 

Already, many hundreds of designs taking advantage of the unique 
properties of DELRIN, and of the cost savings made possible by rapid 
injection molding, have been put into commercial production. Why 
not investigate further with a view to your own products and problems? 
Mail the coupon below for more information. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. 2 
Room 2507D Nemours Building, Wilmington 98, Delaware 
I am interested in evaluating DELRIN® for the following use: 


Name 


Company 





Position 


DELRIN 


Alathon . 






Thumbwheel of this unique multi-deck 
rotary switch is molded of tough, abrasion- 
resistant Du Pont DELRIN. A single 4% 
inch thumbwheel of DELRIN provides the 
mechanical and electrical insulating prop- 
erties needed to handle a combination of 
rotary switches. (Molded by Par-A-Mount 
Tool & Mfg. Co., Inc., Chesterton, In- 
diana, for Chicago Dynamic Industries, 
Precision Products Division, Chicago, Ill.) 


POLYCHEMICALS DEPARTMENT 


RES. us. pat OFF 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 





acetal 


rest its 





Zytel - Lucite 





Street 
City Zone State 


In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 





Synchronous Motor 319 
The Type X1000 synchronous motor is 
suited for “on-off” a-c servo ‘applications 
where a 72-rpm speed and 1000 oz-in 
torque are required. The rotary compo- 
nent can be started, stopped or reversed 
instantly with a single-pole, three-posi- 
tion switch. If desired, output shaft can 
be stepped at 200 precise steps per revo- 
lution by using a d-c power supply with 
appropriate switching. Ratings are: input, 


120v, 50/60 cycle, one-phase, 3.0-amp 
maximum current (at 60 cycles); 72-rpm 
output speed at 60 cycles; 100 oz-in 
torque. Weight is 22 lb. Built to conform 
with Class 1, Group D explosion proof 
specifications, the device can be used for 
remotely controlling gate and butterfly 
valves, machine-tool carriage feeds, nu- 
merical positioning control systems and 
other automated industrial applications. 

Superior Electric Co., Dept. X1000, 
Bristol, Conn. 


# 
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How To Build An Air Valve 
That Beats Friction and Coil Heat 


oto 


ENLARGED SECTION OF PILOT CARTRIDGE 


To Achieve Endurance, 

a Breakthrough in Speed 

Generally, the most unpredictable fac- 
tor in solenoid valve life is the solenoid 
coil itself, and yet, a solenoid can be 
made to last practically forever if the 
coil can be kept from overheating. Coil 
heat is generated by long plunger travel 
and accelerated by erratic drag (fric- 
tion) during that travel. Achieve a 
short, quick, sure plunger stroke and 
the coil will last indefinitely. There- 
fore, the life of a solenoid pilot air 
valve is directly related to speed of 
operation. To achieve operating speed, 
friction in the pilot section and sole- 
noid plunger travel must be reduced to 
a minimum. Solve these problems and 
you get air control reliability that 
seems to have no limit. 


The Call-Outs Tell the 

Story of Endurance 

To control the major source of coil 
burnout, coil heating, the stroke of the 
solenoid plunger must be reduced to 
a minimum. The short stroke fractions 
the time the coil is energized; heat gen- 
eration drops and response time of the 
valve is stepped up. In the “Mach 2” 
the stroke has been reduced to 3/32 — 
about the thickness of a nickel. Fur- 
thermore, the friction problem must be 
solved, to avoid any unpredictable drag. 
In the “Mach 2” this has been done 
by use of a pilot cartridge enclosing a 
free-moving ball that seats on ‘‘O” 
rings at both ends of the cartridge [see 
above]. The ball moves freely, in- 
dependent of the seals. There is no 
“O” ring drag on the pilot plunger as 


it requires no seals. When there is no 
friction there is no wear. Similarly, the 
main valve seats seal on “O” rings. In 
the sealed position, metal shoulders 
take the shock in such a way that the 
“O” ring seal is merely kissed by the 
main valve seat [see (5) below ]. As 
the rings are only minutely flexed they 
do not fatigue or lose their resilience. 


What about Cycling Speed? 

Short solenoid plunger stroke and 
elimination of friction make extremely 
fast cycling feasible. After exhaustive 
testing in the laboratory and on indus- 
trial applications for over six years the 
“Mach 2” is rated at 1000 cycles per 
minute continuous duty. Cycling speeds 
as high as 2100 have been successfully 
reached for intermittent periods of 


twenty minutes. During a two-hour 
test at a sustained speed of over 1500 
cycles per minute the coil temperature 
stabilized at 7°C below the maximum 
code limit for Class A coils. 


100-Million-Cycle Guarantee 

on Solenoid Coils 

The design advances incorporated in 
the CRESCENT® “Mach 2” Air Valve 
are a significant breakthrough in both 
cycling speed and operating dependa- 
bility. Put CRESCENT® “Mach 2’s” 
('4- to %-inch pipe sizes) on your 
“valve killer” jobs and see how free- 
dom from coil burnout helps to cut 
operating costs. Write for an advance 
copy of the new CRESCENT® “Mach 
2” catalog to Barksdale Valves, 5125 
Alcoa Avenue, Los Angeles 58, Calif. 





(1)EXTREMELY SHORT (3/32) 
SOLENOID STROKE PREVENTS 
OVERHEATING OF COIL 


(2)CONTINUOUS DUTY COIL 
GUARANTEED FOR 100,000,000 
CYCLES 


(3) FREE-MOVING 


(NO “O” RING DRAG) 


(4) FAST CYCLING (RATED 
FOR 1000 CYCLES PER 
MIN. CONTINUOUS DUTY 
BECAUSE OF (1) AND (3) 
! 


ji 
ll 


(5) METAL SHOULDERS STOP MAIN POPPETS 
BEFORE SEALS CAN BE DEFORMED — 
SEALS STAY LIVE AND RETAIN 
SEALING QUALITY 





(6) TO SAVE INSTALLATION 
COST THREADED CONDUIT 
CONNECTION ROTATES 
THRU 360° 


(7)CAPTIVE COVER CLAMPS AND BODY 
SCREWS TO SIMPLIFY SERVICE 


(8) SUB-BASE FOR EASY 
MAINTENANCE — UNSCREW 
FOUR CAPTIVE BOLTS TO 
RELEASE ENTIRE VALVE — 
WITHOUT DISTURBING 
PLUMBING 
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FLEXIBLE SHAFTS 3 


the secret of Ford’s swing-away wheel 


The secret of the new swing-away steering wheel in the Ford 
Thunderbird is a flexible shaft between the stub shaft in the 
steering gear box and the upper steering rod. 


Here are the benefits derived from flexible shafts: 
1. Safety. Safety against failures is provided. 


2. Durability. Flexible shafts eliminate the possibility of 
play or lost motion at this juncture for the life of the car. 
3. Compact. The flexible shaft is more compact than con- 
ventional joints. 

4. Strength. In case of power steering failure, the maxi- 
mum torque would be 660 pound-inches, which would occur 
during parking on dry pavement. The flexible shaft can 
absorb this and much more. 

Here is another example of creative engineering with 
flexible shafts. Investigate for yourself how they can solve 
many of your design problems and at the same time 

reduce costs. 


S. S. WHITE INDUSTRIAL DIVISION, 
DEPT. D 10 East 40th Street, N. Y. 17, N. Y. 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition...Send for your free copy! 


KWic 
P 
IN FLEXIBLE SHAFTS 
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MECHANICAL 


Hydraulic Hose Assembly 
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A new rubber-hose assembly, designed specifi- 
cally for hydraulic applications, features “pro- 
gressive swaged” end fittings for maximum reli- 
ability. Non skive hose lengthens assembly life. 
Two performance ratings are offered: medium- 
pressure hose assemblies for operating pressures 
up to 3000 psi; and high-pressure assemblies for 
pressures up to 5000 psi. Complete assembly may 
be ordered, or designer may obtain bulk hose, 
fittings and a swaging tool with interchangeable 
dies for various sizes of hose. 

Titeflex, Inc., 603 Hendee St., Springfield 4, 
Mass. 


MINIATURE 
FLEXIBLE COUPLINGS 


FEATURE © No Backlash © Com- 
pactness and Lightweight 
© Accommodate both lateral 
and angular misalignment 
© Choice of types offer clamp- 
ing or set-screw hubs 


Type MPC-I consists of two flanged 
aluminum hubs and nylon or Delrin 
discs with V-grooves that are dis- 
placed 90° with each other. Discs are 
fastened with stainless steel springs 
loading ball pivots against V-grooves. 
Dimensions 7% x 7 in. 

Type MPC-2 has two cylindrical 
aluminum hubs, each with two ball 
pivots attached. Hubs are attached 
to a pair of flexible phosphor bronze 
discs which hold and load the ball 
pivots. Dimensions % x ¥ in. Both 
types have range of bores to accept 
shafts from .120” to .250” and meet 
MIL-E-4970 and withstand — 80° to 
200°F and shock to 100 G. 


or ACTON 


ADJUSTABLE 
SLIP CLUTCHES 


FEATURE © Adjustment over a 
wide torque range ® Compact- 
ness and lightweight 


Type ASC-1 is % x 1” 

Type ASC-2 Miniature is 4%” x %” 
Both are constructed of aluminum 
hubs, Delrin’ on stainless steel clutch 
plates and stainless steel hardware. 
These rugged, high performance 
clutches are friction units to protect 
components against excessive or in- 
ertia shock loads. Range of bores to 
accept shafts from .120” to .250”. 
These clutches meet MIL-E-4970 
specs. 

For details on couplings or clutches 
write 





For further information write 


TECHNOLOGY INSTRUMENT CORP. 


533 MAIN STREET, ACTON. MASS. 


8530 WILSHIRE BLVD. 
BEVERLY HILLS. CALIF 





Visit us at Booth 21506-7-8 at the Wescon Show 
Circle 62 on Reader-Service Card 
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Cable Clamps 


Type 6B “Butyrate” cable clamps provide good 
support and long life to wires and cable with con- 
tinuous exposure to sunlight, moisture, indus- 
trial atmospheres and temperature extremes. The 
formula used in the clamps is approved under 
military specification L-P-349a, Type III—Class 
MH. Clamps are available from stock in clear 
color for wire sizes from 1/8 to 1-1/2 inches. 

Dept. DN-1, 5701 North- 
west Highway, Chicago 46, III. 


Weckesser Co., Inc., 


Retaining Fastener 


This bearing retainer nut is useful for any shaft 
application where a fastener holds a bearing. 
When the nut is engaged with the shaft threads, 
a nylon pellet embedded in the threaded area of 
the nut exerts a cross-thrust against threads oppo- 
site pellet. The result is a tight metal-to-metal 
engagement, creating a permanent locking and 
adjusting force. While eliminating the need for 
tab washers, the bearing retainer also eliminates 
the necessity of milling a keyway on the shaft and 
does not necessitate use of the special spanner- 
grooved nuts which must be used with tab wash- 
ers. Since the unit holds exactly the desired pre- 
load, the bearing nut eliminates excessive bear- 
ing wear. It also can be removed and reused many 
times without loss of locking action. Lock nuts are 
available in any standard or special alloy and in 
all thread sizes. 

Nylok Corp., 611 Industrial Ave., Paramus, N. J. 


When you specify 


Drafting costs are cut in half 
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Ask our representative or write us regarding Clearprint’s 
revolutionary new “Pre-Print” which pre-prints your 
basic standards, typical details, title blocks, and bills of 
material. Their application to your particular needs can 
Pe NU n osteitis tile CMe) Mee iE Ve Mle mele:tistetatite Ms (accel -matertn 


Clearprint is Watermarked For Your Protection 


Quick 


rendered to scale with 


ind accurately 


blue grid lines to guide 
ou. Guide lines are 
on back of drawing 
surface enabling you to 
erase aiid erase without 


disturbing them 


irprints pertect 

surface with a 2H 

pencil — then with a pen 
Lines are sharp and cleat 

Erase and draw the lines again 

ind again. Now hold Clearprint to a 
ind make reproductions: No ghost 


Then test your present shee 
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MECHANICAL 


Self-Tapping Inserts 


“No-Chip” inserts offer low-cost, speedy installa- 
tion of strong threads in plastics, aluminum and 
magnesium alloys and other relatively soft ma- 
terials. Threads, extending the entire length of 
the insert except for end chamfers, roll their way 
with a zero tolerance fit through the base material 
without cutting. This action prevents the forma- 
tion of chips. Because of the wave crest of the 
thread, the base material is pushed back gently 
and then returns behind the wave crest to lock the 
inserts. “SpeedSerts” are provided with cham- 
fers at both ends, allowing easy installation from 
either end. The units are made of case-hardened 
carbon steel, cadmium-plated, sizes 4-40 (SP 
0440) through 1/4 (SP 420 or SP 428). 

SpeedSerts, Inc., 6500 Avalon Blvd., Los An- 
geles 3, Calif. 
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Thermal 
conductivity 


metals give you the design freedom 
you want without compromising 


Pick your engineering properties... 


Fine surface 


finish 


*Trademark of Metals & Controls Inc. 


... we'll put them together for you 


When you are choosing materials for new designs, or 
when conducting value analysis on existing products, don’t 
compromise on the qualities the parts must have. If you are 
now using single metals or alloys, chances are you're 
compromising. 

For example, if you need thermal and electrical con- 
ductivity, and springiness, no one metal can give you the 
optimum in all three requirements. 


That’s where MULtiLAYER clad metals fit into the 
picture. We will give you a spring steel base material with 
a layer of copper clad to it and will weld and coin a gold 


SOD? EF LZ = 


BALL WELDED 
TUBING wiRE STRIP STAMPINGS ASSEMBLIES CONTACTS METALS iT! 


Resistance to — 
chemical reaction 


contact ball onto the blade for electrical conductivity. 
Besides giving you more beneficial engineering properties, 
MULtiLAYER will probably save you money because 
you will need less precious metal. 

MULtiLAYER,, with its hundreds of possible combina- 
tions, gives you another modern material. Take advantage 
of it. WRITE for our general catalog, GP-1B, which 
describes this material in more j 
detail and illustrates many 
thought-provoking applications. 


METALS & CONTROLS INC. 


1208 FOREST STREET + ATTLEBORO, MASS. 
S--¢ oR Oo. 2-4 7 2 SO tvr¢ ton oF 


TEXAS Jgmn INSTRUMENTS 


Ce INCORPORATED 
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*A Trademark of Metals & Controls Inc. 


FOR 


THERMOSTAT METAL 
APPLICATIONS 
IN YOUR PRODUCT 


Without cost or obligation to you, a 
qualified engineering team from our 
Applications Engineering Department 
will call at your convenience . . . show 
you how you can cut costs . . . increase 
your production rate . . . improve prod- 
uct quality .. . performance . . . and 
reliability. They will also offer technical 
advice, design assistance, and help deter- 
mine methods of applying thermostat 
metals in your particular application. 


By modifying a part, this team recently 
helped a circuit breaker manufacturer 
cut his thermostat metal part cost by 
4. The modification took advantage of 
wider strip to allow cross-grain blanking 
with a reduction of scrap. 
Concentrating over 50 years of ther- 
mostat metal experience, this depart- 
ment, with its lab and sample service 
groups, is ready to help you, too. 


Interested? Wire or call collect to 
Manager, TRUFLEX Applications 
Engineering, or write today describing 
briefly your particular problem and 
results desired. 


METALS & CONTROLS INC., 
1208 Forest Street, Attleboro, Mass. 


A CORPORATE DIVISION OF 


TEXAS wi INSTRUMENTS 
INCORPORATED 


Lightweight Solenoid 


Continuous operation at 225F ambient air tem- 
perature and a force of 1.3 lb are design features 
of the new 400C a-c “silent” solenoid. Stroke of 
the MIL-S-4040-qualified unit is 0.025 inch. The 
component measures approximately 1.375 by 
1.453 inches and requires 108/121v a-c at 380/420 
cycles. The unit incorporates a relief-valve mech- 
anism which opens at 21 psi and has zero leakage 
from 0 to 15 psi. 

Rocker Solenoid Co., 140 N. Marine Ave., Wil- 
mington, Calif. 


Vinyl Handle Assemblies 





A chamber of air is sealed into a soft vinyl handle 
to provide more comfort to the user. Strength is 
furnished by a concealed steel core which is dou- 
ble-riveted to end rings. Hardware of steel or 
solid brass is available in any of 20 finishes. Six- 
inch handle, with an overall assembly length of 
8 inches, is shipped preassembled. This enables 
quick placement of the assembly into prepunched 
slots in portable case. Assembly fastens either by 
bending prongs on underside of mounting surface 
or by snap-on clips which lock into notches on 
prongs. Standard colors are black, antique white 
and suntan. Samples, prices and literature may be 
obtained. 

Philadelphia Handle Co., 1643 Haddon Ave., 
Camden 3, N. J. 
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If you’re headed for a 
product requiring magnets 


... consider (¢ramaoner 
a >) atieaeplen J 


The road leading to a new product may be filled with detours 
where conventional magnets are concerned. That’s where 
Stackpole Ceramagnet permanent magnets warrant prompt and 
serious consideration. By providing important characteristics, to 
extents unobtainable in metallic units, they pave the way to many 
new and unusual design and engineering approaches. 


Ceramagnet’s high coercive force permits use without keepers 
or pole pieces, with many poles on a single flat face, and under 
other conditions which would quickly demagnetize ordinary units. 
Moreover, Ceramagnet is chemically inert, electrically non- 
conductive. Molded from ceramic powders, Ceramagnet perma- 
nent magnets can readily be produced economically to practically 
any size or shape. 


For ideas and technical data, write for Ceramagnet Bulletin, 
Stackpole Carbon Company, St. Marys, Pa. 


(_ Ct MAGNET” 


GRAPHITE BEARINGS & SEAL RINGS e ELECTRICAL CONTACTS e ROCKET NOZZLES ¢ VOLTAGE 
REGULATOR DISCS « PUMP VANES e¢ CHEMICAL ANODES e CERAMIC MAGNETS ¢ WELDING & 
BRAZING TIPS e@ FERRITE CORES e¢ FIXED & VARIABLE COMPOSITION RESISTORS e SLIDE & 
SNAP SWITCHES e¢ AND MANY OTHER CARBON, GRAPHITE AND ELECTRONIC PRODUCTS 
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DU* DRY 
BEARINGS 
Solve Another 
Problem 


“The meat table of the Model 807 
Gravity-Feed Slicer is guided by a 
combination of twin rollers and a 
round slide bar for reciprocating 
action. The use of DU Dry Bushings, 
due to their low coefficient of friction, 
has solved the problem of providing 
a table with exceptionally smooth 
operating qualities.” 

Paul H. Meyer 

Project Engineer 

U.S. Slicing Machine Co., Inc. 


The switch to DU bushings, in place 
of bronze, has given U.S. Slicing 
Machine Company an easier op- 
erating slicer, with complaints 
practically eliminated. DU bush- 
ings have proved to operate 
smoothly at an average bearing 
load of 25 p.s.i. on slicers requiring 
an average annual usage of 5,000 
hours and aservice life of five years. 
DU bearings are ideal for many 
applications. They withstand much 
higher velocities, run much cooler 
at lower speeds than other un- 
lubricated bearings . . . have a 
compressive strength of 51,000 
p.s.i. DU bearings are applied 
without the need for temperature- 
limiting adhesives . . . will with- 
stand from —450°F to +536°F. 


GA RLO CC HK 


Apply DU dry bearings to appliances, 
automobiles, aircraft, farm and 
industrial machinery, office equip- 
ment. Standard bushings and 
thrust washers available for 4%” 
to 5” shafts; thrust washers for 
3%” to 2” shafts; hemispherical 
cups from %” to 1%”; strip 
available for special fabrication. 
Write for engineering catalog 
DU-458. Special Bm 
Products Dept., 

Garlock Inc., P. O. 

Box 612, Camden 

1, New Jersey. 


*Trademark, Glacier 
Metal Company, Ltd. 
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ELECTRICAL 


Magnetic Latching Relays 326 
Microminiature magnetic latching relays incor- 
porate “matched action” armature and contact de- 
sign to prevent sluggish action. The AM series is 
magnetically latched for operation from short 
power pulses. Both single and dual-coil units are 
available with a two-pole, double-throw contact 
arrangement. Relays are rated at 2 amps, at 28v 
d-c resistive, or 1 amp at 115v a-c resistive, with a 
minimum life of 10 million mechanical operations 
or 100,000 operations at rated load. High holding 
forces, augmented by a permanent magnet, pro- 
vide high vibration and shock immunity. Tests 
show no contact opening under 30G vibration to 
3000 cps or 100G shock. All relays are designed 


ARMATURE 


and processed for either power or low-level 
switching. Operating temperature range is —65 
to 125C. Relays are rated at 5 millisec maximum 
operate time, including bounce time, at twice 
maximum pickup current. Coil resistance is 0.050 
ohm maximum before use; no more than double 
that after 100,000 operations. Bounce time is | 
millisec maximum. Units are furnished in stand- 
ard grid-spaced configuration with terminations 
on 0.2- and 0.1-inch centers. Solder-lug or straight- 
pin terminals are standard, as are threaded-stud, 
flange or four-hole side-plate mounting forms. 
Weight is 0.65 oz maximum, not including mount- 
ing brackets or studs. 
General Electric Co., Schenectady 5, N. Y. 
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Straits 
Tin 
d-Joloyas 


Tin-lined copper tube re- 
cently developed combines tin’s 
corrosion resistance and malle- 
ability with the strength and duc- 
tility of copper. Pure molten tin 
is gas-propelled through the tub- 
ing to form a continuous, fusion- 
bonded tin lining that will not 
chip, crack or peel, and can be 


Photo courtesy Phelps Dodge 


bent, flared, flattened or soldered. 
Tin provides immunity to cor- 
rosive sulfur conditions found in 
some natural gas and petroleum 
products; affords excellent resist- 
ance to flaking action that can 
plug lines and orifices and create 
hazards with gas appliances. The 
tin lining also prevents contami- 
nation of fluids in process lines 
of food, beverages, pharmaceu- 
tical and water distilling equip- 
ment and for sampling lines to 
laboratory or control instruments, 
according to its producers, Phelps 
Dodge Copper Products Corp. 


Acid pickling of steel be- 
fore hot tinning produces maxi- 
mum bond strength of bearing 
metal to steel. Shot blasting prep- 
aration lowers bond _ strength, 
possibly because of distortion, 
folding and flowing during pre- 
cleaning. 


FREE Brochure 
16 interesting | 





pages of informa 
tion about the 
latest uses of tin 
in U.S. industry. 
Write today for p--wF-3r™ 
your copy. A. 2 


The Malayan Tin Bureau 
Dept. S-26-H, 2000 K St., N.W., Washington 6, D.C 
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Magnetic 


a 
CESIQNNCTS PE es sene. 
A voltage and frequency are 


generated when this elec- 
tromechanical device is ex- 


cited by slow-moving metal 


P ‘ or P objects. As a self-generating . a28 

moving Gir Eas . input transducer, the Model / ELECTRONIC GAGING Economically 
° Ve 3045 provides the connect- / Small Electro-Probe Gage Head for bench or 

or materials yo inn tick betwen aie, — automatic applications. 

P ing in vetween mechan- , = ‘ 
om ine ; Highly versatile . . . Overtravel protected 
. Virtually frictionless response . . . Feather- 
tation without mechanical light contact-pressure (less than 2% grams) 
contact. When a gear tooth, a simplifies support design . . . Mounts in any 
pin or any other ferrous | » ; position ... Only 1%” x 24%” x 7%” thick .. . 
; Impervious to oil and water . . . Works with 
variety of Amplifiers and combined Amplifier- 
: en ; \ eg Classifiers. 

Send for this ‘ the pickup will generate c ; —for example 230M-27 (pictured) pro- 
voltage and current that can \ pee vides 8 gaging ranges . . . min. grads. from 


free C a ta lo actuate electrical or elec- . ere < 000010” to .002” . . . Center zero meter . . . 
sia idikai thlede “ Four control limits which can be preset from 


tronic circuitry without 
; panel . . Classifies into five size categories, 
Catalog 92 has 24 pages filled with useful information on > eh oe e.g. “over”, “under”, and three classifications 
neoprene coated fabric, wire reinforced Flexaust hose and : ' - of “good”. — This precision combination for 
Portovent retractable duct applicable to their use in air about $850. 
and materials handling, fume and dust control. Includes " Gage Head with dual-range Amplifier is less 
data on pressures, friction losses, construction, acces- than $500. 


sories, and other details essential to good design. 


THE FLEXAUST COMPANY 
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The line of tools that ‘‘fit-the-job’’ to save you time and money 


Roy al Sw edi sh ALL ALUMINUM “s \ y For complete specs, dimensions — the whole story 


PLIERS %-GCtO HEAT SINK — send for Catalog 60 AM. 
FEDERAL PRODUCTS CORPORATION 


= _ aa 1488 EDDY STREET, PROVIDENCE 1, R. I. 


Especially designed and made of alumi- ee : 
num to quickly dissipate heat when ain . A 
soldering small wires, etc. Also ideal amplification and without 
for use as a small parts tweezer and . . ee ° 
clamp. No. 349—34%” long 20¢ the aid of additional power ‘trad 

sources. The device may be 

’ £9 FOR RECOMMENDATIONS IN MODERN GAGES . 
used with gear teeth of 20 
Dial Indicating, Air, Electric, or Electronic — for inspecting, Measuring, Sorting, or Automation Gaging 








pitch or greater and will gen- ; 
erate voltage/frequency in Circle 70 on Reader-Service Card for more information 
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EBLECTRICAL 


Program Relay 328 
A 5-pole, 12-position, 1450 Program Relay switch 
features fast, quiet operation, high reliability and 
long life in severe environmental conditions. The 
relay requires only 0.05 watt-sec for pulse oper- 
ation or 2w for conventional actuation. Coil ratings 
are 6 to 220v, 60 cycles. Speed of operation is 10 
millisec maximum for a 0.055 watt-sec pulse. Con- 
tacts of palladium, silver or gold are offered, with 
ratings up to 7.5 amps, 115v a-c. The unit is suit- 
able for sequential control of computer, machine 


tool or TV remote or supervisory circuits. Its rug- 


gedness, quiet operation, small size and weight 
(2 by 2 by 1-5/8 inches and 4-1/2 oz open), and its 
low power requirement make it suitable for mili- 
tary systems. The relay will operate more than 
five million times and is substantially immune to 
vibration and shock. Maximum operating tem- 
perature of the standard model is 85C, but the 
series can be made with special materials that per- 
mit operation at 600F. 

Cormell-Dubilier Electronics, Fuquay Springs. 
N.C. 


no threads in sight 
when it’s tight 


when its tight 


With Hi-Seal you can see that hazards are not installed in 
your tubing system. When the threads no longer show, the 
connection is pressure-tight. No other fitting offers this 
advantage. 

This means an easy, foolproof assembly that is inspected 
with just a glance. Anyone who can handle a wrench can 
make a dependable Hi-Seal joint every time. No need for 
assembler to count wrench turns. No over- or under-tighten- 
ing to worry about. 

Hi-Seal flareless assemblies are made faster, more econom- 
ically, more surely. Specify Hi-Seal tube fittings. 


BUTT JOINT 


HESEAL 


IMPERIAL EASTMAN 


nperial-Eastm Corporati G i Offices: 6300 West Howard Street, Chicago 48, Illinois 
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many reasons why 
you’re ahead with HI-SEAL® 


Seeing when they’re tight is only one 
reason for preferring Hi-Seal fittings. 
Of course, this is a big one for fast, 
positive inspection and for design engi- 
neers who want leakproof, foolproof 
connections in any system. 


Withstand vibration, high pres- 
sure — Hi-Seal fittings provide firm 
tube support for excellent vibration 
resistance. The fitting is a grip type, 
rather than a bite type. Three serra- 
tions in the sleeve establish the grip 
without damaging or weakening the 
tube. 

When assembled, Hi-Seal fittings give 
you a pressure-tight seal compatible 
with the tubing required. For extreme 
pressure ranges, Braze-Seal fittings 
give make and break flexibility. 


Make and break 25 times— Simple 
assembly and re-assembly of Hi-Seal 
butt-joint fittings mean greater re-use. 
Hi-Seal’s standard is 25 re-uses. The 
industry standard is 15—or 6674% 
more for Hi-Seal. 


Close bends — Butt-joint H-Seal fit- 
tings make close bends possible. Reduce 
space, material by as much as a half! 


One fitting for entire system — Hi- 
Seal is the most versatile fitting you 
can use. By standardizing on Hi-Seal, 
installation and maintenance men can 
plumb a job fast, yet perfectly, in any 
pressure range. Available in all styles 
and combinations, plus a variety of 
metals—steel, stainless steel, brass, alu- 
minum, titanium, Manel, etc. 

Now Imperial-Eastman meets all your fluid 
piping requirements—tube fittings, valves, 
couplings, flexible and rigid hydraulic lines, 
thermoplastic tubing, and tubing tools. 


HITINGS 


IMPERIAL — 
EASTMAN 


ELECTRICAL 


Hydraulic-Magnetic Relay 329 
The Type “B”, 
relay is capable of switching up to 5-amp loads, 
either SPDT or DPDT. The main advantage of 


this new contact design is the protection afforded 


hydraulic-magnetic, time-delay 


by phenolic contact housing, which not only pre- 
vents environmental contamination, but also 
eliminates any chance of unauthorized tampering. 
The heavy-duty coil does not need de-energi- 
zation after each actuation, but can remain locked 
in indefinitely. This feature makes it possible for 
the relay to do double service—it can function 
both as a delay device and as a load relay. Avail- 
able in 16 standard timings from 1/4 to 120 sec, 
the unit can be supplied for either a-c or d-c oper- 
ation. Standard a-c voltages range from 6 to 240v; 
d-c, from 4 to 120v. Contact capacity is 5 amps at 
125 or 250v a-c; 5 amps at 30v d-c, resistive; 3 
amps at 30v d-c, inductive. Maximum power con- 
sumption is 2w a-c, 3w d-c. The relay measures 
2.1 by 1.8 by 2.1 inches overall. Weight is 3.5 oz. 

Heinemann Electric Co., 373 Magnetic Dr., 
Trenton 2, N.J. 


It 


WHAT MAKES 


Alinoabal ROD ENDS BETTER? 


One reason for the superior performance of Alinabal Rod Ends and 
Spherical Bearings is the precise control of the relationship of the 
spherical race to the ball. 


Each Alinabal unit has a precision ground, through hardened steel 
race. Precise control of the race radius enhances low friction operation 
and prevents “end-loading” effects. This spherically ground race is man- 
ufactured for assembly around the ball, and is not a set of relatively 
soft, pressed inserts, nor is it a swaged housing. Moreover, loading slots 
are not used in the Alinabal construction method. Thus, the ball is 
positively and permanently retained under misaligning conditions. 


Miinahbal is the registered trade name for rod ends and 


spherical bearings manufactured under U.S. Patent 2,781,238. 


A complete line — standard male and female rod ends — stud type 
rod ends — standard spherical bearings and rod linkages — sizes range 
from 3/16” to 4” bore. SEND FOR COMPLETE CATALOG 
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LEBANON, NEW HAMPSHIRE 
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BLECTRICAL, 


Subminiature Switch 330 
A precision, snap-action switch embodies 
a new design principle. “Cricket” action 
is used in the contact-carrying leaf spring. 
Uniform stress distribution achieved 
throughout the spring reduces metal 
fatigue. This results in long life with high 
reliability and continued uniform oper- 
ation. The new line includes the basic 
SPDT unit complete with a series of 
lever-type actuators and toggle- or push- 
button-operated assemblies. The switch 
is rated at 5.0 amps at 125-250v a-c on 
inductive and resistive loads, 4.0 amps 
at 30v d-c on resistive loads, or 2.5 amps 
at 30v d-c on inductive loads to 50,000- 


ft altitudes. Basic switch weighs less than 
0.080 oz. The high-impact plastic case 
consists of a base with terminals molded 
in position and a cap that positions push- 
button actuator. Base and cap are plastic- 
welded into a single unit that maintains 
a +0.002-inch maximum tolerance on all 
mounting dimensions. 

Fansteel Metallurgical Corp., Con- 
tacts & Specialties Div., North Chicago, 
il. 
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High-Performance 
OVER-RUNNING & INDEXING 
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High-Speed BACKSTOPPING 


Clutches have 

















These Installations Prove Formsprag Has The 
Most Advanced Clutch Designs Available 


On tough applications requiring 
high-performance over-running, in- 
dexing or backstopping, Formsprag 
clutches have proved their unusual 
durability, precision and reliability. 
Their long-life and minimum main- 
tenance requirements, even under 
unusually demanding installation 
conditions, have provided many 
users with the answer to their clutch 
problems. Compare the following 
performance results on actual in- 
stallations—Formsprag designs can 
help you, too! 


High-Performance Over-Running 


Application: 

Forced and Induced Draft Fans. 
Clutch and Mounting: 

Model FO-732 Clutch-coupling (HPO- 
720 clutch with coupling) mounted on 
fan drives. 


Requirements: 

Continuous over-running at 1200 to 
1800 R.P.M. (24 hours a day, 365 days 
a year). 


Proved Results: 

The Formsprag HPO clutch design with 
Formchrome sprags provides this com- 
pany with greater durability and less 
maintenance than any other available 
clutch. Therefore, on all forced and 
induced draft fans, this manufacturer 
specifies Formsprag high-performance 
over-running clutches. 
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Precision Indexing 


Application: 
High Speed Press. 


Clutch and Mounting: 
Model HPI-700 feeding a progressive die. 


Requirements: 
20° indexing; feed is 700 strokes per 
minute; accuracy of feed must be within 
.005”; press operates 24 hours a day, 
5 days a week. 


Proved Results: 

After poor service life and unreliable 
results from other clutch designs, a 
Formsprag high-performance indexing 
clutch was installed. Result—customers 
requirements for accuracy were met, 
clutch has had a life of 80 million cycles 
and is still running. 


T2463 
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proved higher performance 
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(GREATER TORQUE & SPEED, HIGHER PRECISION, LONGER LIFE) 


During the last two years, Formsprag has announced 
several major advances in over-running clutch design. 
These advanced concepts have been widely accepted by 
designers of modern power transmission systems. The 
high performance results they obtained on over- 
running, indexing and backstopping applications 
prove Formsprag clutches to have the most advanced 
designs available. 

On-the-job records prove these high performance 
characteristics: (1) Formchrome sprags, with high- 
hardness and wear resistance, provide exceptional 
durability—no other manufacturer can offer the per- 
formance advantages of Formchrome sprags. (2) The 
improved sprag and retainer design of Formsprag 
High-Performance Over-running (HPO) and Indexing 
(HPI) clutches permit up to 30% higher operating 
speeds with same life span and up to 70% longer clutch 


life when operated at same RPM as ordinary clutches. 
(3) On backstopping applications, the High-Speed 
Backstopping (HSB) clutch design permits higher 
speeds, assures longer life and reduces maintenance 
to a minimum. 

Specific case-history data on proved over-running, 
indexing and backstopping installations is provided 
below. In every instance, users of Formsprag High- 
Performance Clutches have found the answers to 
problems of wear, high-speed operation, precision and 
maintenance. 

There is a Formsprag Clutch for every application. 
Standard models include: sleeve bearing, ball bearing, 
miniature, large-bore holdbacks, and high-performance 
types. For special applications, Formsprag engineers 
will recommend a modified standard clutch or design 
a special. Standard clutches are fully described in the 
Formsprag catalog—send for your free copy. 


RMITSPRAG COMPANY 


23605 Hoover Road, Dept. 114-A — Warren (Detroit), Michigan 


Representation Throughout The World e Precision Power Transmission Products 


High-Speed Backstopping 


Application: 
Iron Mining (Taconite) Conveyor. 


Clutch and Mounting: 
Model HSB-700 clutch assembly mount- 
ed on high-speed shaft of reducer. 


Requirements: 

In abrasive atmosphere, clutch must 
over-run at 1200 to 1800 R.P.M. (24 
hours a day, 9 months of year). 


Proved Results: 

On this rugged backstopping applica- 
tion, Formsprag HSB clutches solved 
problems of overheating, premature seal 
wear, and short clutch life. These high- 
speed backstopping clutches have been 
in operation for over a year and are still 
delivering their initial high performance. 


NEW Ky RAWSON 


CENTRIFUGAL CLUTCHES and CLUTCH -COUPLINGS 


Used in a wide variety of applications, the 
Rawson design provides no-load starts for 
motors and cushioned starting of driven 
equipment. They permit using smaller 
motors and across-the-line starting. 


REV ILOK 


DUAL TORQUE-LOCKING and POSITIONING DEVICES 


These multi-purpose devices stop feedback 
torque and provide two-directional posi- 
tioning, over-running, backstopping and 
load-limiting. They can also be adapted 
for single revolution and torque-limiting 
functions. 
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ELECTRICAL 


10-Turn A-C 

Potentiometer 331 
This high-precision, military-type poten- 
tiometer is designed for use with servos, 
computers, and guidance and fire-con- 
trol systems. It has high input-to-output 
impedance ratio, high terminal linearity, 
low phase shift and high inherent reli- 
ability. The Size 9 low-cost pot achieves 
precise voltage ratios and low output im- 
pedance by means of a tapped autotrans- 


former. Specifications include a 30,000- 
ohm input impedance, a 160-ohm output 
impedance and a 0.2-yv/v quadrature at 
400 cps. Terminal linearity is +0.05 per- 
cent. 

Perkin-Elmer Corp., Vernistat Div., 
Norwalk, Conn. 





Quick Break Switch 


The starting winding is disconnected 
from the line by this Wagner designed 
switch .. . test proved to make more than 
@ million breaks. (That adds up to two 
starts per hour for 50 years!) 


Quick Connect Terminals 


Brass tabs on terminal studs permit 
quick, easy connection of leads... cut 
wiring time to speed assembly line pro- 
duction. Simply press the lead receptacle 
on to the stud—a positive connection 
is assured. 


All-Angle Operation 


The sleeve bearing design, in fractional 
hp ratings, has a positive lubrication 
system thot permits operotion im any 
position... can mean important savings 
in motor costs to manufacturers. 


RESILIENT- MOUNT 


Ve THRU 5 H 


Pp 


NO STARTING PROBLEMS 


with 


Pack more power into less space...give long 
troublefree service...are easy to hook up 


Here are general purpose single-phase motors that have high starting torque and 
high pull-in torque. When used in the proper application and supplied with voltage 
close to their rating, they'll give positive starts every time. Troublefree operation 
is assured... thanks to the positive action of the Wagner governor mechanism 
and long life quick-break switch. 

Wagner Type RK Motors pack more power into less space. Small enough to fit 
in tight spots, their ruggedness is built-in... permits direct mounting. They are 
available in a range from 4 through 5 horsepower, with sleeve or ball bearings, 
and with rigid bases or resilient mountings. And, sleeve bearing fhp models can 
be operated in any position. 

Get these motors from leading distributors in your city, or from Wagner Sales 
Offices in. 32 cities across the country. Your Wagner Sales Engineer will be glad 
to help you select the right motor for your application. Wagner Bulletin MU-217 
gives full details on Capacitor-Start Motors. 


Wasner Electric @rporation 


6487 Plymouth Avenue, St. Louis 33, Missouri 


RIGID BASE 
Ve THRU 5 H.P 
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WAGNER CAPACITOR-START MOTORS 


WM60-2A 
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ELECTRICAL 


Subminiature 2-Amp Relay 332 
An SPDT, hermetically sealed, subminiature relay 
weighs under 0.17 oz. The electromechanical de- 
vice is housed in a compact, 0.275-inch-dia tube 
and is under 0.900 inch long. Contact low-level 
rating is 8 microamps at 16 millivolts. Specifica- 
tions include shock of 30G and vibration of 20G 
from 5 to 1000 cps and 10G from 1000 to 2000 eps. 
Insulation resistance is 10,000 megohms mini- 
mum between leads. Construction of the high- 
speed “Micro-Mite” permits a wide choice of coil 
voltage (both a-c and d-c). In addition, a selection 
of several mounting options is available. 

Electro-Mechanical Specialties Co., Inc., Whit- 
tier, Calif. 
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Setko’s 23 Years of 
Progressive Engineer- 
ing Experience Keeps 
Screws Modern as 
Tomorrow’s Products 


tr Bartlett, Illinois (Chicago Suburb) 


NEW ‘60 SERIES CAP SCREWS 
HAVE EXTRA HOLDING POWER 











Progress Edition 





4 BIG EXTRA MONEY-SAVING ADVANTAGES WITH SETKO 


Compare the new head sizes of the new '60 series with 
the old "36 series and you'll see the many extra money 
saving advantages you get. For example: Broader bearing 
area under the head —often eliminates the need for 
washers. Bigger head sockets for greater tightening 
torque — give more holding power. 

You get this extra size only where it counts—in the 
extra width of the head. (Head height remains un- 
changed.) In addition, you get longer service life and 
more re-use value when you specify Setko ‘60 series, 
Cold-Forged, Socket Head, Cap Screws. 


LARGER HEAD SIZE PAYS OFF IN SAVINGS 


BIGGER HEAD SOCKETS on 
many sizes take greater 
tightening torque without 
breakage or damage. 


BROADER BEARING AREA 
under the head, distributes 
the load over a larger bear- 
ing area. Stops needless in- 


BETTER STRENGTH CHARAC- 
TERISTICS assure longer life 
—can be reapplied more 
times. 


STAINLESS STEEL Cold-forged 
Cap Screws now available in 
many sizes. 


A Setko exclusive 


“PERFECT-HOLE” SOCKETS 


assure perfect key engagement! 


You can exert maximum torque 
for total holding power because 
the hex socket is perfect. Permits 
perfect engagement of hex key 
against all of the bearing walls of 
the socket. Pressures exerted on 
the socket, are perfectly equalized 
for maximum driving power. Cap 
Screw life is extended and more 
re-applications are possible. Spe- 
cially designed machinery and die 
tools, built to Setko specifications, 
are the reason for these cost- 
cutting, life-lengthening, money- 
saving, plus features. 


denting of softer metals. 


DATA CHART SHOWS INCREASED SIZES 


Min. Head Dia. 
Inches 


*’36 series will continue 


to be available. 
Ask for free test samples 


NEW FOLDER GIVES 
ALL THE FACTS 


Contains complete specifications, dimen- 
sions and information about the new 
Setko ’60 series of Cold-Forged, Socket- 
Head, Cap Screws. Fill in the coupon 
below, tear out and mail today. Ask: for 
free test samples. Send us your require- 
ments for advantageous quotations. 


er — 


CREW 1 nets co 


147 Main Street 
Bartlett, Illinois 





Hex Key Size 
(Width Across 
Flats) 


Bearing Area % increase 


Min. Sq. In. Bearing Area 
1960 1960 over 1936 1 
.006 _ 
008 
O11 
015 
019 
026 
.036 
044 
.070 


Screw 
Size 





1936 
#2 A 

# 3 157 
#4 178 
#5 
#6 
#8 


1960 








154 
176 
198 
218 
.262 




















% 365 
se : 457 
% d 550 
he f 642 
~ 735 

921 
1.107 
1.293 585 
1.479 768 


For dimensions on 36 series see latest Setko Catalog. 











.200 
183 
.293 
424 














(1 Send me new free folder on Setko ‘60 
Series Socket Head Cap Screws. 
Send me test samples of size ‘60 
Series Cap Screws. 
[1] Requirements attached, please send me 
your advantageous quotations. 
Please write your name, company and 
address on the margin of this page. 
eo 
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Post-Forming: New Way to Bigger Savings 
with Malleable Castings 


The ductility of Malleable iron castings permits use of | only with ferritic and pearlitic Malleable castings. 


high-speed forming techniques to finish Malleable parts For a fuller understanding of how Malleable can help 


at lower cost. Take advantage of the versatility you get you, call any producer that displays this symbol 
MEMBER 


Free Folder describing these techniques is available 

for your use. Just ask any member of the Malleable MALLEABLE 
Castings Council for Data Unit No. 116, or write to 

Malleable Castings Council, Union Commerce Building, 

Cleveland 14, Ohio. 


Hot Form It — Hot coining this Malleable trans- Roll it — Oil grooves in lawnmower crankshafts 
mission part reduces finished cost . . . eliminates and splines in compressor crankshafts are just two 
three cutting operations required by the previ- of many places where rolling proves more eco- 


Punch It — Holes with diameters greater than the 
thickness of the metal can be punched in Malle- 
able. Two round holes and a square hole are 
punched simultaneously in this idler arm. 





Get the most for your metais doliar...get 


CONNECTICUT 
Conrecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 


DELAWARE 
Eastern Malleable tron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 

Chicago Malleable Castings Co., Chicago 43 

Moline Iron Works, Moline 

Moline Malleable Iron Co., St. Charles 

National Mall. and Steel Castings Co., 
Cicero 50 

Peoria Malleable Castings Co., Peoria 1 

Wagner Castings Company, Decatur 


«NDIANA 
Albion Malleable tron Company, 
Muncie Division, Muncie 
ink-Belt Company, Indianapolis 6 


National Mall. & Steel Castings Co., 
Indianapolis 22 
1OWA 


lowa Malleable tron Co., Fairfield 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable tron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable tron Co., Meridian 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 





NEW YORK 
Acme Steel & Mall. Iron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malieable Iron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. tron Co., Ironton Div., Ironton 

Dayton Mail. Iron Co., Ohio Mall. Div., 
Columbus 16 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck tron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
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Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. iron Co., Point Pleasant 


WISCONSIN 
Belle City Malleable Iron Co., Racine 
Chain Belt Company, Milwaukee 1 
Federal Malleable Company, Inc., 
West Allis 14 
Kirsh Foundry Inc., Beaver Dam 
Lakeside Malleable Castings Co., Racine 
Milwaukee Malleable & Grey Iron Works, 
Milwaukee 46 


ELECTRICAL 


Logic Switch Light 333 
A miniature logic switch light combines the 
versatility and space-saving characteristics of 
both the logic light and the switch light config- 
urations. Designed for high-reliability systems 
where signal and space are limited, this unit 
includes a momentary-contact SPST switch; a 
transistor/resistor circuit for operating indicator 
at extremely low signal levels, and a replace- 
able plug-in lamp and resistor unit which acti- 
vates the switch. The lamp supplied can be 
either neon or incandescent. All functions are 
incorporated in an anodized case measuring 
2.30 inches maximum length with only 1.38 


inches behind panel. A variety of lens shapes 


and colors is available and the unit is supplied 


with turret or taper socket pin terminals. Varia- 
tions in the circuit elements can be made to 
fulfill customer requirements. 

Eldema Corp., 1805 Belcroft Ave., El] Monte, 
Calif. 





BLECTRICAL 


Illuminated 

Lever Switch 334 
The “Lever-Lite” is designed 
to color-code switching po- 
sitions and functions. One 
switch replaces an ordinary 
unit and up to three indicator 
lamps. Control panel costs 
and space requirements can 
be cut by at least 40 percent. 
\ heavy-duty frame has been 


designed to provide long elec- 


trical and mechanical life. 
Long-frame, leaf-type switch- 
ing is incorporated. for high 
dependability. The color-disc 
arrangement in the light sec- 
tion utilizes one lamp. Colors 
available are red, green, am- 
ber and white. Operating volt- 
age is 6 or 28v. The unit is 
available in Series 25,000, 
two- and three-position, non- 
locking types; and in Series 
25,000L, two- and three-posi- 
tion, locking types. 

Switchcraft, Inc., 


5555 N. 
Elston Ave., Chicago 30, Hl 
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CUTLER-HAMMER MOTOR STARTERS 


Still the proven standard 
of quality...always in stoc 


for immediate delivery 


Millions of satisfactory operations in thou- 
sands of applications have proved the un- 
matched quality of Cutler-Hammer across- 
the-line magnetic starters. That this line 
is still recognized as the leader— nine years 
after the original design was developed 
is a great tribute to the years-ahead think- 
ing of Cutler-Hammer engineers. 


FIRST IN ’53—STILL THE LEADER IN ’61 


Since the Three Star line was introduced in 
1953, many improvements have been made; 
magnet coils that far exceed NEMA stand- 
ards, for example. But many achievements 
of the original design—vertical, dust-free 
contacts; overload relays adjustable to with- 
in 3% of actual full-motor ratings; provision 
for 2 or 3-coil overload relays in the same 
enclosure—are features no other manufac- 
turer has been able to improve. You can 
safely bet that when these pace-setting fea- 
tures are improved, it’ll be another Cutler- 
Hammer development. 


WHAT’S NEW? ASK.. 


ALWAYS AVAILABLE FOR FAST DELIVERY 


You'll find the smaller sizes of Cutler- 
Hammer Starters always in stock at your 
local distributors—larger sizes immediately 
available from the factory. We hope you'll 
make your own feature-by-feature com- 
parison between the Cutler-Hammer line 
and any other starter on the market. Look 
especially carefully at such vital advantages 
as ease of installation, high interrupting ca- 
pacity, coil construction and accessibility. 

Regardless of what features you select as 
the criterion of superiority, we’re sure you'll 
choose Cutler-Hammer after you’ve made 
your unbiased comparison. 


If you’re one of many companies being 
forced to stock two sets of parts because of 
design changes, now is an excellent time to 
standardize on Cutler-Hammer. 

Call your distributor or local Cutler- 


Hammer Sales Office soon. Or write for 
Publication LO-70-Q272. 


CUTLER-HAMMER Bs! 


Cutler-Hammer Inc., Milwaukee, Wisconsin ¢ Division: Airborne Instruments Laboratory « Subsidiary: Cutier- 





Hammer internat C. AL @ A 


iates: Cutier-Hammer Canada, Ltd.; Cutier-Hammer Mexicana, 3. A 
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BLECTRICAL 


Cryogenic Sensors 335 
Two cryogenic sensors, each about the size of a 
nickel, offer a temperature-measuring range of 4 
to 40K (—269 to—233C). The tiny sensors are ger- 
manium semiconductors designed for application 
in test and operational phases of space vehicles 
using liquid helium and nitrogen and for use in 
calibration and standards laboratories. One type of 
sensor measures surface temperatures; the other 
is a probe-type unit for internal applications. Both 
are encapsulated and hermetically sealed. Ther- 
mometer elements are precision doped with spe- 
cial impurities to provide high thermometric sen- 
sitivity. Each is equipped with a separate current 
and potential contact, a feature said to assure long- 
term stability that is unaffected by fluctuations in 
contact performance. 

Minneapolis-Honeywell Regulator Co., Wayne 


& Windrim Aves., Philadelphia 44, Pa. 





ADVANTAGES OF 


FLEXIBLE 


SHAFTING 


For Power Drive & Remote Control 


by C. Hotchkiss, Jr. 
Application Engineer, 
Stow Manufacturing Co. 


Flexible shafting has the following 
advantages over other type drives: 


1—It is often the simplest method 
of transmitting power between 
two points which are not col- 
linear or which have relative 
motion 

2—eliminates 
parts 

3—does not require accurate align- 
ment 


4—easy to install and maintain 


exposed revolving 


Not Collinear — Where it is neces- 
sary to connect two shafts which are 
not collinear, a simple arrangement 
of a single belt or two universal 
joints will often do the job accur- 
ately. But, in many cases where the 
path of transmission is. more com- 
plicated and would require a more 
expensive arrangement of mechan- 
ical components, flexible shafting 
provides a simple, low cost, efh- 
cient drive which is easy to install 
because it does not require accurate 
alignment. See example, figure 1, 
in which a 114 inch Stow flexible 
shaft is used to drive the auger on 
a G.L.F. bulk feed truck. 
Flexible shafting also allows the 
designer greater freedom in locat- 
ing either the drive or the driven 
component on a piece of equip- 
ment. 

















Fig. 1 
Relative Motion—Where two shafts 
which have relative motion must 
be connected, flexible shafting is 
often the ideal means of transmis- 


sion. In many cases it eliminates 
a much more complicated drive 
which would, necessarily, include 
telescopic joints; further, it elim- 
inates the danger of exposed mov- 
ing parts. See figure 2, which shows 
a 34 inch Stow flexible shaft driv- 
ing an Avery Rake built by the 
Minneapolis Moline Company. 


Fig. 2 
Other typical applications of this 
type are used on portable power 
tools when motors are too heavy 
to be mounted on the tool—such as 
portable grinders, sanders, paint 
scrapers, saws and tree tappers. 
And, since flexible shafting 1s not 
affected by vibration, it is an ideal 
drive for applications where a high 
degree of vibration is involved— 
such as in vibration testing tables 
and concrete vibrators. 
Stow flexible shafts are available 
for power drive applications in dia- 
meter sizes from l4 inch to 14 
inches; for remote control applica- 
tions in diameter sizes from 14 inch 
to 154 inches. The 114 inch power 
drive shaft will transmit up to 10 
HP while the 154 inch remote con- 
trol shaft will transmit up to 4000 
Ib. in. 
For complete engineering data on 
flexible shafting, including selec- 
tion charts, write for engineering 
Bulletin 570. 


STOW MANUFACTURING COMPANY 
308 SHEAR STREET, BINGHAMTON, NEW YORK 
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MATERIALS 


Epoxy Molding Compound 336 
A single-component epoxy molding compound 
cures in as little as 15 sec. This compound over- 
comes many of the deficiencies formerly consid- 
ered inherent in one-component epoxy-resin/cat- 
alyst combinations. A dry granular material, the 
EMC 90 series is nonburning and offers a storage 
life of one year or longer at room temperatures. 
Developed for component encapsulation and 
structural uses, this series permits high flow at 
low temperatures and pressures while providing 
good mold release and rigidity of parts upon ejec- 
tion from mold. Manufactured in blue or black, 
mineral filled, the compounds offer a variety in 
balance of physical, electrical and chemical prop- 
erties in four-current formulations. 
American-Marietta Co., Adhesive, Resin & 
Chemical Div., 3400 13th Ave. S.W., Seattle 4, 


Wash. 


Color-Striped 
Silicone-Rubber Wire 


Color-striped silicone insulation permits the use 
of smaller wires in multiconductor cables and re- 
sults in lighter-weight, extra-flexible, reduced- 
diameter cable. The smaller wires also eliminate 
braids which are subject to fraying and moisture 
absorption. The new process of striping permits 
the production of silicone-rubber insulation with 
multicolor markings that will not rub off and al- 
lows a variety of color combinations. Wire is avail- 
able in AWG sizes 24 through 10. 

Boston Insulated Wire & Cable Co., 65 Bay St., 


Boston 25, Mass. 
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SEALMASTER 
BEARING 
ULES 


turning point 
for production! 


SEALMASTER Ball Bearing Units 


are the answer to industry's quest 


for high speed and precision in 


production. In daily operation 
throughout the industrial field, 
SEALMASTER Bearing Units keep 
production on the move, reduce 
maintenance and “down-time” and 
give their users carefree bearing 
service. 


See your Sealmaster Distribu- 
tor or write for Bulletin 454 


SEALMASTER BEARINGS 
A DIVISION OF 
STEPHENS-ADAMSON MFG. CO. 
29 Ridgeway a Aurora, Ill. 
PLANTS IN: LOS ANGELES, CALIF. ¢ CLARKSDALE, 
MISS. © BELLEVILLE, ONT. @ MEXICO CITY, D. F 
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fine tubing in 
ore} ie iaaleyielaame-lale| 
tantalum 


You can now get fine, seamless tub- 
ing in columbium and tantalum 
from UNIFORM TUBES and profit 
from UNIFORM’s standard policies 
of (1) top quality, (2) close toler- 
ances, (3) fast delivery and (4) low 
prices. Drawn to your specifica- 
tions with tolerances of + 0.0005” 
or better, columbium and tantalum 
tubing is available with any speci- 
fied O.D. from 0.010” to 0.500”. 
Wall thicknesses range from 0.065” 
to 0.001” with equally close 
tolerances. 

Although drawn specially to 
your order, columbium and tanta- 
lum tubing will normally be 
shipped within 2 to 3 weeks. 

This tubing is offered in random 
straight lengths to 20’ or cut to 
specific lengths, free of burrs. For 
subsequent ease of fabrication, 
tube lengths are fully annealed in 
vacuum furnaces. If you prefer, 
UNIFORM will fabricate columbium 
and tantalum tubular parts for you 
with the same skills and care that 
enable us to draw the original tub- 
ing to such close tolerances. Be- 
sides placing full responsibility 
with one supplier, you get the ad- 
vantages of UNIFORM’s low prices 
when tubular parts are fabricated 
“at the mill.” 

If you use or specify columbium 
or tantalum for their high-temper- 
ature strengths, corrosion resis- 
tances to hot acids, molten metals 
and metallic salts, or for their other 
outstanding properties, then write 
today for details on fine seamless 
tubing and fabricated parts of 
these rare metals. 


UNIFORM TUBES, 


INC. COLLEGEVILLE 2, PA 
HUxley 9-7276 TWX-CGVL 1044 


Circle 80 on Reader-Service Card 


Corrosion-Resistant Lubricant 338 
This one-coat, air-dry lubricant can be applied 
by spraying, dipping or spray-tumble. The coat- 
ing combines corrosion resistance and lubrica- 
tion in one step, eliminating need of other corro- 
sion-resistant coatings. Parts coated with “Elec- 
trolube” have withstood 100-hr salt-spray tests 
with no visible traces of corrosion. The coating is 
only 0.0002 to 0.0005 inch thick with a-coeffi- 
cient of friction as low as 0.025 under high loads. 

Electrofilm, Inc., 7116 Laurel Canyon Blvd., 
North Hollywood, Calif. 


Printed-Circuit Adhesives 


Four liquid synthetic resin-based thermosetting 
adhesives offer bonding of copper foil to phe- 
nolic or epoxy-impregnated base stock, phenolic 
paper, epoxy paper and epoxy-glass materials. 
Adhesive EC-1857 is designed for bonding un- 
treated copper foil to epoxy or phenolic-impreg- 
nated base stock. The bond between copper foil 
and base material can be immersed in a 450F 
solder bath for 35 sec or a 470F solder bath for 
20 sec without losing adhesion or blistering. 
Cured bonds have a peelback strength of 6 Ib 
per inch width on l-oz foil. EC-1855 is specifi- 
cally for bonding treatment “A” copper foil to 
phenolic or epoxy-impregnated base stock. Peel- 
back strength of cured bonds averages about 10 
lb per inch width on 2-o0z foil. EC-2080 is de- 
signed for bonding treatment “A” copper foil 
to pherfolic paper, epoxy paper and epoxy-glass- 
based material. This adhesive bonds between 
foil and base stock and can be immersed in 500F 
solder bath for 10 sec without losing adhesion 
or blistering. Peelback strength of bonds is 10 
lb per inch width on 1-oz foil. EC-2130 is essen- 
tially the same as EC-2080, except that this ma- 
terial resists chromic acid solutions. 

Minnesota Mining & Mfg. Co., Adhesives, 
Coatings and Sealers Div., 900 Bush Ave., St. 
Paul 6, Minn. 


“fh BASIC CONTROL IDEA 


‘as simple as 


[22% 


BESIGON YOUR 
NEXT MACHINE 
OR PROCESS 
CONTROL CIRCUIT 
THIS EASY WAY 





THE BULLETIN 780 STEP SWITCH 


Hart OO” scasence CONTROL 


i) BULLETIN 780 == 3 PROGRAMMED 
SIGNALS STEP SWITCH “" ~ SEQUENCE CONTROL 


Closure of a control device, | Circuits are opened or |Loads are interlocked 
actuated upon completion | closed at each position or | thru step switch cams 
of an operation, advances | step according to prese- | without complicated relay 
control to next position. ' lected cam action. circuitry. 

—_— 





STEP MOTOR 


























UP TO 16 INPUT SIGNALS 





UP TO 19 1OAMP, OUTPUT CIRCUITS 











Write for Bulletin 760 or call your local Representative. He's listed 
in Sweet's Product Design File, Section 7d/EA, or in Thomas Register. 


Precision Interval Plug-in Reset a Circuit Multiple Cam Predetermined Hermetically 
Timers “Fimers imers Timers Counters foues 
imers 


MANUFACTURERS OF THE MOST COMPLETE LINE OF INDUSTRIAL TIME-COUNT CONTROLS AVAILABLE 


” EAGLE SIGNAL COMPANY @ Moline, Illinois 
INDUSTRIAL DIVISION 








DIVISION OF THE GAMEWELL COMPANY, AN E. W. BLISS COMPANY SUBSIDIARY 
Circle 81 on Reader-Service Card for more information 





MATERIALS | parr | pers A-C SHADED POLE 
ee ae select the REVERSIBLE MOTORS 


t ) motor 
‘Teflon’-Insulated Wire 340 cid 
Extruded “Teflon’-insulated hookup wire : BARBER needed for 
offers continuous operation at 260C. The C OLM AN 
bo your 


wire meets all requirements of MIL-W- 
27300 (USAF). Nickel-plated copper con- 9 : 
ductors, manufactured to:close dimensional - 
and resistance tolerances, are used. Sizes application 
from AWG 26 to 12 are available. . 
Tensolite Insulated: Wire Co.. Inc.. Tarry- Did you know that Barber-Colman Company makes both a-c and 
nies a; Sacgaet, Pees d-c motors? On these pages we have tried to tell very briefly a 
town, N.Y. little about each of our motors. Featuring high quality at low cost, AYAE-DYAE-KYAE 
Barber-Colman 115 volt a-c (6-220 volt optional ) shaded pole Specifications: 
motors are excellent for commercial and industrial applications. Rated horsepower _.00015. to .006 
Epoxy-Resin Adhesives 341 Barber-Colman d-c precision motors are available in a variety Length 1-13/64” to 1-53/64 
a te a ia of voltage ranges, styles and specifications to meet airborne and plus shaft ere at 
tld” oun: <° aes ene tones ene industrial applications. Look at the motors illustrated and Senies husdihie tc Loe hones 
service at 400F is a two-component material then ask us for more literature on the one that interests you most. eapare Ride smn. gs ete hg Se one ry 


operation and electronic control 
consisting of an epoxy paste and a powdered Typical applications — servomech- 


BARBER- COLMAN COMPANY anisms, remote switching and po- 
ROCKFORD, ILLINOIS sitioning devices, and pen drives. 


curing agent. “Epoxylite 810” provides good 
adhesive strength at’ temperatures up to 
400F and also maintains good adhesive 


properties for service lives in excess of 200 


A-C SHADED POLE UNIDIRECTIONAL MOTORS 
FOR COMMERCIAL APPLICATIONS 


hr at 400F. It will withstand short exposures 
to 500F. The epoxy has a pot life of 15 min- 
utes at room temperature; it cures in thin 
glue lines in 24 hr, thqugh several days toa 
week are required for maximum develop- 
ment of adhesive strength. Heat lamps may 
be used to speed cure, but in general this 
adhesive obviates the need for large, expen- 
sive bake ovens in many production situa- 
tions. Preliminary field uses have involved : : 

‘ Specifications: 


bonding of reinforcing hat-cap sections to Rated horsepower 0055 to .04 
high-speed aircraft panels, patching abla- ; AYAA — DYAA — KYAA DYAB — KYAB jane : Pe er! _ 
tion shielding on missiles and bonding. lead Specifications: Specifications: Remarks _Ad: ptable to 1 2. h 
; & Rated horsepower .0007 to .0010 Rated horsepower .0017 to .0066 peoeeueery praiee SO 2 OF a-puase 
balancing weights on high-temperature elec- Length 1-1/8” plus shaft Length ... 1-5/8” to 2” plus shaft a — electronic — 
pitied Dimensions... 2-7/32” x 2-1/4” Dimensions... 2-3/8” x 2-19/32” Typical applications—servomechan- 
ree armatures. Remarks ....Exceptionally small Remarks ... . High starting torque isms, 2 ager > Caengpecrn: 0 and 
Epoxylite Corp., 1428 N. Tyler St., South and compact. _ Typical applications — slide pro- automatic weighing machines. 
El Monte. Calif Typical applications — fan blades, jector fans, hair dryers and re- 
monte, Wail. blowers, reroll chart drives, pho- frigerators, vending machines, 
2200: nographs, and gear trains. office machines, and rotisseries. 


Roomy Lite 810, Rowe Temperature Cure, Righ A-C SHADED POLE 


OYAE 


DYAF — KYAF — OYAF — CYAF AYAR — BYAR — CYAR — DYAR Ly DYAJ — KYAJ 


Specifications: Specifications: 

Guadintene of Viet | Rated horsepower .0045 to .032 Specifications: Rated horsepower .0043 to .0086 
cure Set Sener se oon ee Length 1-5/8” to 2-9/16” Rated horsepower .005 to .050 ] Length 1-3/4” to 2-1/8” plus shaft 
: plus shaft Length 1-29/32” to 3-11/32” i Dimensions .. 2-11/32” x 2-19/32” 

nee Tire | Dimensions... 2-21/32” x 2-3/4” plus shaft or 2-23/64” x 2-19/32” 
i nyt epesenaes | Remarks . ‘High running torque Dimensions. .... 3-1/8” x 3-1/4” Remarks . . . Develop 30 times power 

| Typical applications — fans for Remarks High start or high of ordinary clock motors 
heaters, deodorizers and elec- power rotors available Typical applications—oscillographs, 
tronic equipment; blowers and Typical applications — pumps, scoreboard timers, viscometers, 
gear trains. humidifiers, vaporizers, combus- facsimile recorders, x ray timers, 

tion and industrial controls. : and microfilm cameras. 
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A-C GEARED MOTORS 
SYNCHRONOUS UNIDIRECTIONAL 
REVERSIBLE 


DOUBLE-PLATE 


ENCLOSED TYPE 


Barber-Colman a-c geared motors 
provide ratios from 4:1 to 
1,333,800:1. Heavy duty gears and 
output shaft plus long life lubrica- 
tion add to the reliability of these 
geared motors. 


A-C 400-CYCLE MOTORS 


AYLO 


Specifications: 

Type . .Split-phase capacitor, squir- 
rel cage rotor 

Rated horsepower .. 
intermittent duty 

Voltage ... 

Rated speed ... 9500 to 11,000 rpm 
Length .. 2.20” excluding shaft and 
brake 
Diameter 
Brake ....400-cycle brake optional 


.up to 40 mhp 


” 


A-C & D-C TACHOMETER 
GENERATORS 


For Commercial Installations 


Type DYAE a-c 
reversible shaded 
ole motor acts as a 
ow-cost, rugged, ac- 
curate, and epend- 
able a-c tachometer 
or rate generator. 


DYAE 


Precision For Military Usage 


BYLM and FYLM 
generators are ca- 
pable of output volt- 
ages up to 40 volts 
per 1000 rpm, with 

h linearity and 
low ripple content. 
Excellent for servo 
rate feed back. 








6-115V D-C PRECISION PERMANENT MAGNET, 
REVERSIBLE MOTORS FOR AIRBORNE 
AND INDUSTRIAL APPLICATIONS 


Specifications: 
Rated horsepower 
intermittent duty 
Rated speed . 5,000 to 20,000 rpm 
Power input 7 to 155 watts 
Length 2.19” to 3.19” 
excluding shaft 
Diameter 


a 


DYLM — EYLM 


Specifications (EYLM only): 

Rated horsepower .... up to .055 
intermittent duty 

Rated speed . 5,000 to 20,000 rpm 

Power input 7 to 155 watts 

Length 1.83” to 2.45” 
excluding shaft 

Diameter 

DYLM is a split series motor in 
the same envelope. 


Typical Specifications (27 bee 
Horsepower ............... 
intermittent duty 


Power input 
Length 


Diameter 





Specifications: 
Rated horsepower 
intermittent duty 
Rated speed . 5,000 to 20,000 rpm 
Power input 2 to 70 watts 
Length 
excluding shaft 
Diameter , 
Features .constant brush pressure; 
R3 bearings; 3/16” dia. shaft. 


a 


GYLM with Matching gearhead 


Specifications: 
Rated horsepower 
intermittent duty 
Rated speed . . 2,000 to 24,000 rpm 
3 to 60 watts 
1.97” 


Power input 

Length 
excluding shaft and a 

Diameter 1.63” 

Remarks . Osta. od nad 
optional, as illustrated. 


GEARHEADS, BLOWERS, 
RIGHT-ANGLE DRIVES, 
FILTERS, GOVERNORS, 
MAGNETIC BRAKES 


Barber-Colman d-c motors can be 
adapted to a variety of uses. Sev- 
eral sizes and styles of blowers and 
gearheads are available. Right- 
angle drives and multiple-shaft 
outputs can also be had for special 
applications. Radio noise filters, 
governors, or magnetic brakes fur- 
nished if required. 


D-C BATTERY-OPERATED MOTORS 


BYOM 
Voltage range ....approx. 3 to 30 


Governed speed 
approx. 1200 to 6000 rpm 


Maximum dia 


Voltage range 4.5 to 30 volts 
Governed speed 1500 to 5000 rpm 

0 to .20 oz-in. 
Maximum dia 


BARBER-COLMAN COMPANY 
Dept. T, 1910 Rock Street, Rockford, Illinois 


Circle 82 on Reader-Service Card for more information 


MATERIALS 


Temperature-Indicating 
Coatings 342 
Fourteen new temperature-indicating coat- 
ings bring the total number of standard 
“Tempilaqs” to 100—covering the range 
from 100 to 2500F in systematically spaced 
intervals. In the region from 100 to 350F, 
indicators now become available in 6- or 
7-deg steps. Engineers and technicians in 
the electronics field, as well as in the plas- 
tics, rubber, pharmaceutical and food-proc- 
essing industries, will find the indicators 
a convenient and accurate means of deter- 
mining temperatares in their working range. 
Tempil Corp., 132 W. 22nd St., New York 
11, N.Y. 


Stainless Steel 343 
A new type of stainless steel with improved 
weldability offers strength and corrosion 
resistance expected to be equivalent to that 
of any AISI Type 300 series stainless of sim- 
ilar alloy content. “Kromarc 55” can be used 
in the manufacture of parts for elevated tem- 
perature service. It is applicable for use in 
steam turbines where large sections and 
large-diameter thin-walled pipe are welded 
together. In these applications, the material 
can be used in weld rod as well as in the cast 
or rolled sections being joined. It also is 
suitable for joining other austenitic stainless 
steels such as AISI Type 316. This stain- 
less can be applied where weldability and 
strength at temperatures up to 1200F are 
required, and where large sections must be 
welded such as in petroleum and chemical 
processing equipment. Thin sections, such 
as those used in vacuum systems, are readily 
weldable by conventional fusion welding 
techniques. Another possible application 
for this alloy is at extremely low tempera- 
tures in the cryogenic range down to —452F. 
In composition, the alloy combines a 100- 
percent austenitic alloy with high ductility, 
crack-resistant welds and crack-free base 
metal. The steel consists of 16 percent chro- 
mium, 20 percent nickel, significant amounts 
of manganese and molybdenum and smaller 
amounts of silicon; carbon and other impu- 
rities, in addition to iron. 

Westinghouse Electric Corp., Materials 
Mfg. Dept., Box 128, Blairsville, Pa. 








EQUIPMENT 


How to buy steel rings... =m 6COLD 
HEADING 


Plotting Scale does it again! 


Replaces Graph Paper 344 








A new graphing instrument called “Alsrule”’ con- 


verts a plain sheet of paper into a custom plot 
with linear or logarithmic scales of any length, Hubbell Cold Heading 

, 
number of cycles, scale modulus or configuration this Brass Switch Handle is 


The rule is a simple plastic chart, measuring 4 by 
8 inches, with a variety of scales provided on 
both sides. Twelve dog cycles, ranging from 3/4 


to 4 inches, and three linear scales are arranged ; STRONGER 


around the periphery for direct plotting use. Two 


triangular charts — one linear and one logarithmic MORE EFFICIENT 


— provide an infinity of precision-divided scales 
of varying moduli. Graphs can be made to fit BETTER LOOKING 
any space. Custom scale ranges, cycles and bound- 
aries are established easily and points plotted and only 
directly with this versatile ruler. 
Technical Marketing Associates, Inc., Concord, 
Mass. 


and Ribbon Cutter Kit 345 


End piece punched 
and pierced 


Two pcs. joined by hand 


Center post staked 


consult with experienced maker 


Find out about his background . . . experience . . . manufacturing facil- 
ities . . . how close he can come to meeting your specifications . . . what 
engineering assistance he can provide. 


put your plans in his hands 


When you have found this experienced, reliable supplier, send him your 
drawings. Give him complete details on materials, shape, tolerances you 
require, nature of application, and the performance you expect. 


then let him assist you A plastic carrying case holds five tools for use 
If Edgewater is your choice, you will find that we will follow your speci-  '” welded electronics fabrication. Model 101 If your operation uses large quantities of small 
fications exactly. If required, we can furnish engineering assistance and matrix cutter, Model 102 component lead cutter, metal parts formed on automatic screw ma- 


suggest the material, shape and size to give you the ultimate in perform- Model 103 utility cutter, Model 104 smooth-tip chines, equal or greater savings may be possible 
ance and economy. tweezers and Model 104S serrated-tip tweezers with Hubbell Cold Heading. 


want more details? write for the Edgewater brochure, which describes our facili- make up the kit. Cutters provide flush-cutting 
ties, know-how, and range of sizes and shapes. action at the tips, which also feature a back-re- HARVEY 


‘ ' 
little ones from 5 in |! ones up to 145 in, Corrosion at joint 
Both ends drilled and shaved 


lieved design for longer life. Material is tarnish- 


resistant tool steel with heads and shoulders HUBBELL 


fully polished. Colored cushion-grip handles are 
ORATED 


Edgewater Steel Company of special shape to reduce hand fatigue. Tweezers Tiere) 


are nonmagnetic, brush-finished, stainless steel. M 


P.O. Box 478 * Dept. DN °* Pittsburgh 30, Pa. BRS > re : 
Tools may be ordered individually. 


Sippican Corp., Box 537, Marion, Mass. 


Circle 83 on Reader-Service Card for more information Circle 84 on Reader-Service Card 
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A one-hand-operated, over-center, locking-type 
C-clamp has the ability to lock around two pieces 
of angle with a firm grip, even on nonparallel 
surfaces. The clamp opens to 2-1/2 inches and will 
clamp to a thickness of 3/4 inch. Other features 
are its replaceable self-aligning pads; its nonslip 
adjustment mechanism, and its long service life. 

Price & Rutzebeck, Box 30, Hayward, Calif. 


Pocket-Sized 
Unbreakable Magnifier 347 


“AGn VIFIER 
PRINT) 4. 


THE NEW YORK TIMES, ° 


rk Stock Exchange Trading 


age 4 Srocty ant De Sis - 
— te hom + Damar Se 


fe 
ew tet ge Oe Hs owe bw ft Ia 


Mott ty Ml 3% Suburb Gas 6. 299 3p 30% itp 3 
33% 18%q Subord prop 1.12... 169 2% 25%, 2673— 1% 
7 20% 1344 Sun Chem 60... 83 185g 17%) 1754+ by 
Ti+ 82% Sun Ch pf 4.50 t 70 Sly My By 


This reading aid lies flat on the page and leaves 
hands completely free. The unbreakable crystal 
acrylic magnifier gives automatic focus without 
distortion. Size is 5-1/2 by 1 inch, enabling easy 
reading of full-length lines in the average text- 
book, yet is small enough to carry in pocket. The 
user easily can read up to five lines at a time, 
double image. 

Franklin Magnifier Co., 1133 Broadway, New 
York 10, N.Y. 


Packings of asbestos and TEFLON’ TFE in 7 steam valves 
stopped leakage...reduced maintenance...saved $280 per year 


CAN YOU AFFORD NOT 
TO USE TEFLON? 


Packings made with TEFLON are your 
logical and most economical choice when- 
ever severe environmental conditions are 
encountered, AND in all cases when you 
want 

. greatly reduced packing maintenance 

. reduction of replacement costs 

. reduced cylinder and shaft wear 
... greater standardization with reduced 
packing inventories 
. .. the competitive advantage of quality 
and dependability 
If any of these considerations are im- 
portant to your design, the choice of any 
other kind of packing material might 
well be wasteful. 


&E6.u.s. pat. off 


BETTER THINGS FOR BETTER LIVING... 


1 EERE 0 
TEFLON 





j 


The packings: asbestos impregnated with a Du Pont TEFLON TFE- 
fluorocarbon resin. The application: main distribution control valves 
on the boiler header shown above, handling steam at 150 psi. and 356°F. 
The performance advantages: the packings do not leak . . . do not need 
retightening . . . last indefinitely . . . valves turn easily without “per- 
suaders’’. Unlike oil, grease and graphite additives, which squeeze out 
and leave a dry, abrasive base, the impregnations of TEFLON make a 
lasting mechanical bond with the asbestos. The cost savings: average 
savings per valve of $10 per year on repacking and retightening for- 
merly necessary, and $30 per year formerly lost through leaking steam 
—a total of $280 per year for the 7 valves. 

Under more severe service Conditions, TEFLON resins are often the 
only answer. These materials are inert to virtually all chemicals and 
solvents, at temperatures from —450°F. to 500°F. 

Consult your supplier about the many constructions available in 
packings made with TEFLON. Write for the new booklets: “Packings 
for Valves and Pumps”, and “Designing with TEFLON”. Address: E. I. 
du Pont de Nemours & Co. (Inc.). Dept. DN-818. Room 2507T,. 
Nemours Building. Wilmington 98. Delaware. In Canada: Du Pont 
of Canada Limited. P. O. Box 660, Montreal. Quebec. 


TEFLON is Du Pont's registered trade- 


mark for its family of fluorocarbon res- 
y co - i O Ni ins, including TFE (tetrafluoroethvlene) 
resins and FEP (fluorinated ethylene 


FLUOROCARBON RESINS propylene) resins. 
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HUNTER 


SPRINGS 


Using NEG’ATOR Extension Springs 


to — Pull, Lift, and Return 


1. The NEG’ATOR spring is a strip of 
spring steel formed into a prestressed 
coil. It resists uncoiling with a uni- 
form pull—provides a truly con- 
stant-force spring of practically 
unlimited length. 


2. Used to counter- 
balance, provide 
tension, or’ act as 
a retracting device, 
it saves space and 
weight and elimi- 
nates cumber- 
some linkages. 
Here, two springs 
are used back-to- 
back as a counter- 
balance. 





3. NEG’ATOR bands are used as 
oscillating motion transmitters to re- 
place gears and cables. They elimi- 
nate backlash and slippage and 
provide smooth, quiet operation 
with many turns per cycle. 


Slip 
Lock 5) 


4. As a one-way clutch or brake, the 
NEG’ATOR prevents counter clock- 
wise rotation of shaft as spring 
tends to grip more tightly. Clock- 
wise rotation expands coil, lets 
shaft slip. 





5. Used as a feeding device for data 
cards or merchandise, the NEG’ATOR 
spring saves space and acts over a 
long range. The coil pushes with 
unvarying force all the way. 


6. The NEG’ATOR 
spring makes an 


pressure device. 
Used in this man- 
ner, it eliminates 
mechanisms for 
“setting-up” com- 
mutator brush 
springs, for exam- 
ple. In addition, it 
saves space, and 
cuts costs. 


O 


, 





me mee ee wee we ow ofe) 


. 
‘ 
‘ 





7. The surface of a 
NEG’ATOR spring can 
be printed and used 
to provide a scale of 
great length in a 
small space. Because 
each end tends to 
wrap around its 
bushing, the band 
acts as a “‘balanced”’ 
self-coiling scale. 





How to use it? 


® Window sash balances, vending 
machines, compression testers, 
commutator brush holders, door 
closers, duplicating machines and 


* countless other mechanical and 


electrical products employ 
NEG’ATOR extension springs. 
Write for literature. 


The NEG’ATOR spring is a development of Hunter Spring Company. 


HUNTER SPRING COMPANY 
A Division of American Machine and Metals, Inc. 
10 Spring Avenue, Lansdale, Pennsylvania 


INE AND METALS, INC.: 
‘Centrifugats 
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EQUIPMENT 


Metals Tester 


Hardness of either soft metals or steel may be 
measured with this inspecting device. The unit 
is shown as a standard bench-type tester for small 
parts; removed from the stand or frame, the main 
body can be equipped with hand grips for check- 
ing hardness of large objects, even those with 
complicated contours. Measurement of aluminum 
and copper with a thickness of more than 0.6 mm 
is possible. Readings are given in both Vickers 
(40-1000) and C scales (20-70). Standard acces- 
sories are a flat anvil, V-anvil, inclined bed and 
gage, and indenter adjusting tool. Height with 
stand is 10-1/2 inches. A U-shaped clamp and 
other accessories for use in testing inside surfaces 
of parts, such as cylinders, also are obtainable. 

Radio Corp. of America, Industrial and Automa- 
tion Div., 12605 Arnold Ave., Detroit 39, Mich. 














RUGGED AND STRONG 
FOR LASTING SERVICE 


. that is Penflex Flexible 
Tubin Especially engi- 
pam for punishing indus- 
trial service . . - to dety 
abrasion, crushing, heat in 
conveying liquids, chemi- 
cals, powders. granular ma- 
terial, semi-solids. 

Penflex makes all types 
and sizes ( Ys” to 24” LD. ) for 
every industrial application. 
For catalog and details write 
to Pennsylvania Flexible Me- 

tallic Tubing Co., Inc.. Route 
30, Paoli, Pa. 
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SAFE WITH ALL KNOWN HYDRAULIC FLUIDS ¢ 
SAFE UNDER TEMPERATURE EXTREMES 


PISTON RODS 





Flick-Reedy... Winner of ‘‘Plant of the Year’’ Award and ‘‘Silver Anvil’’ Public Relations Award 


Miller Hydraulic Cylinders make impossible applications 
look easy. With Teflon Seals, Case-Hardened Rods (50-54 
Rockwell C), Patented “‘Shef” Tubing End Seals, and other 
exclusive standard features, these cylinders are practically 
damage-proof, are ultra-dependable under pressure and tem- 
opens letters and also may be MORE SAVINGS! perature extremes, and provide leakproof sealing with ALL 
used as a magnifier. Letters up Our ultra-modern, new “Plant of the Year” with its hydraulic fluids. Built to exceed J. I. C. Specifications, these 
to 3 oz are weighed accurately special facilities and operating economies enable us cylinders are achieving new highs in production and operating 
by placing the envelope in the to offer an extra 10% price savings on our big economies in thousands of plants. Two great lines: Power- 

y , “stock” selection of: fs Packed Model H for 3000-5000 psi and Job-Rated Model J 
center of the handle and moving Model “H” (Hyd.) Cylinders, 142” through 8” bores; for 500-2500 psi. All bores, strokes and mounting styles. Big 


the slide weight out until the Model “J” (Hyd.) Cylinders, 142” through 14” bores; “Stock” selection for immediate shipment at substantial 
blade_ tilts down. Indicator Model “A” (Air) bg BF a pane savings. 

, n oned. _ : 
Strokes up to cushioned and non-cushi elie ten Marature. 


This handy device weighs and 


window and body of the unit are 
molded of “Lucite” acrylic resin. Full Details On Request 


A “Delrin” acetal-resin spring MILLER FLUID POWER 
holds metal weight in place. , 
E. I. du Pont de Nemours & PLLC KI EU ne wins coat . 


Co., Wilmington, Del. 












7N020 York Road, Bensenville, Illinois. 


& 
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Multichoice Comparator 350 
Offering a wide selection of gaging methods 
and accessories, Model 100 B-40 is a sturdy 
base and precision column on which can 
be assembled any of several dial gaging 
units or air, electric or electronic gage heads. 
A variety of interchangeable reference sur- 
faces increases adaptability of the compara- 
tor. One useful combination features a mi- 
crometer head with a 0.0001-inch dial 
indicator. Alternative holding arm has a 
fine adjustment with no play or backlash. 
Choices of reference surfaces are reversible 
anvil, serrated platen, roller V-block and 
precision centers. 

Federal Products Corp., Providence 1, 


R.1. 
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ALUMINUM COMPANY OF AmERiCn 
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PRE-PAINT PROTECTION BY 


SOCAN OINAVIAN AIRIIN=- 


This gleaming hangar facility of Scandinavian Airlines System at N.Y. International Airport features a tough, baked enamel 
Alumalure finish over strong, lightweight aluminum—Alodine treated for additional corrosion resistance and paint longevity. 
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How Amchem Pre-Paint 
Treatment, NSE Processing 
Help Put the “Lure” in Alcoa 


y** 
* 


Alumalure 


Alcoa Alumalure baked enamel finish on industrial 
roofing and siding sheet has made a startling impact 
in building circles. A low cost, decorative, maintenance- 
free exterior wall surface, available in 11 colors, it is 
widely used for new buildings as well as remodeling 
older structures. 


Key to Alumalure success—strong, light aluminum 
and design innovations by Alcoa .. . precision finishing 
by NSE Signs & Stampings . . . unmatched protection 
and paint adhesion by Amchem Alodine chemicals. 


With color matching standards a prime-requisite, 
assurance of paint adhesion on Alumalure sheets is a 
vital necessity to protect customers who buy the 
product, months later reorder and expect exact color 
match. Results to date on millions of square feet of 
Alumalure processed—no paint failure or rejects in- 
volving chemical treatment by Alodine! 


Rigid quality control has resulted in a fine production 
record for Alumalure at NSE’s Birmingham plant. 


After treatment with Alodine, a ribbed 
siding sheet is painted employing Ransburg 
electrostatic paint equipment. NSE can run 
two sheets in tandem, accomplishing sheet. 
60-lineal feet per minute painting. 


<C> fi L 0 D j N E 7 Alodine available 


Amchem is a registered trademark of 


NSE Executive Vice-President John Montgomery (left), 
Piant Manager R. Cater Lee, and Alcoa (quality stand- 
ards) specialist J. Shea (right), inspect ‘‘3D’’ Alumalure 


Full time NSE and Alcoa inspectors watchdog every 
foot of sheet throughout the production cycle. For 
chemical pre-treatment Alcoa specifies high standards 
of Government Specification MIL-C-5541. NSE 
selected and uses Alodine for ‘‘the best metal prepa- 
ration treatment you can find.”” NSE management 
states emphatically, ‘“There’s no question about what 
Alodine has done for the preparation of aluminum 
for painting. We don’t have paint failures. We don’t 
have customer rejects.” 


An “‘extra”’ plus from Alodine—Alcoa finds additional 
customer appeal in the gold coat Alodine creates on 
Alumalure backing which provides a pleasing antique 
decorative finish for building interiors. 


If you want—corrosion resistance, lasting paint ad- 
hesion, rejects slashed to the vanishing point and 
sales ammunition that helps sell products—investi- 
gate Alodine, the industry’s first and today’s standard 
conversion coating chemical for aluminum! 


* Amchem’s trademark for its conversion chemical coating for aluminum. 
** Trademark of Aluminum Company of America. 


The massive equipment shown here is an ultra-modern, 
newly installed Lanly oven for handling Alumalure sheets. 


Write for free 
bulletin 1424C, 
outlining the 
uses and many 
different types of 


for aluminum fab- 
ricators and proc- 
essors. 


AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. e Detroit, Mich. e St. Joseph, Mo. « Niles, Calif. e Windsor, Ont. 
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EQUIPMENT 


Transparent 
Storage Cabinets 





Fabricated from 1/4-inch clear “Plexiglas”, 
air-control storage cabinets protect delicate 
parts, components and miniature gages from 
dust, moisture and other harmful atmos- 
pheric conditions. Transistors, bearings and 
other sensitive parts can be stored between 
production operation or before final assem- 
bly and packaging. Each cabinet has sepa- 
rate storage areas which can be purged 
individually with dry or inert gas. Three 
cabinet sizes are offered: a one-door model, 
measuring 12 by 12 by 12 inches; two-door 
cabinet, 16 by 18 by 18 inches, and three- 
door unit, 16 by 27 by 18 inches. Other 
sizes are custom made to fit individual 
requirements. 

Air Control, Inc., 450 Narberth Ave., 
Narberth, Pa. 





EQUIPMENT 


Citizens Band 
Antenna 352 


A newly designed ring-type 
CB anténna improves per- 
formance of two-way radio 
for citizens band use by elim- 
ination of fading, fatigue 
and blind spots. The antenna 
permits good operation in 
lower waveband ranges, full 
gain even at high vehicle 
speeds and full omnidirec- 
tional coverage in the hori- 
zontal plane. Of value in 
areas where the commonly 
used waveband range is 


overcrowded, the unit permits 
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ZE10A—with high welded joint strength—is ideal for making light, 
strong containers like the Tote Bin (right), built by Tote Systems, 
Inc., Beatrice, Neb., a subsidiary of Hoover Ball and Bearing Co. 


New Dow magnesium alloy ZE10A needs no post- 
welding stress relief. This strong sheet alloy is 
tailor-made for fabricating containers, truck bodies 
and other large structures. And it’s ideal for field 
repair operations where stress relief can be a 
real problem. 

ZE10A also offers the advantage of very high 
welded joint strength, a matter of importance in 
butt welding. The result is strong, stiff, welded 
containers which are extremely light in weight... 
with greater capacity, pound-for-pound, than con- 
tainers made from any other metal! And ZE10A 
provides maximum dent resistance. 


OMNI-SLOT 
ANTENNA 


NEW DOW MAGNESIUM 
ALLOY ZEIOA... 


high welded joint strength 
and no stress relief! 


high-quality reception at 
frequencies that cannot be 
utilized by some convention- 
al equipment. Other features 
include rapid installation, 
little or no maintenance and 
easy transfer to another ve- 


hicle. Three models are of- 
fered: 12-inch-dia unit, 50- 
157 mec; 18-inch-dia model, 
35-108 mc; and 24-inch-dia 
antenna, 25-60 mec. Each 
unit is only 2 inches high. 

General Electromagnetics 
Corp., 11719 E. Washington 


When welding ZE10A magnesium sheet to extru- 
sions, use Dow magnesium extrusion alloy ZK21A. 
Neither alloy requires stress relief after welding. 
For further information and data on Dow mag- 
nesium alloys, write THE DOW METAL PRODUCTS 
COMPANY, Midland, Michigan, Merchandising 
Department 1112AV8-18. 





Blvd., Whittier, Calif. <> THE DOW METAL PRODUCTS COMPANY 
‘ Division of The Dow Chemical Company 
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HOW MAGNESIUM 
NO-RIB DESIGN 
CUTS CONTAINER 
COSTS AND WEIGHT 
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Cargo containers can be made both 
strong and light .. . and at less cost 
. . . With magnesium no-rib design. 
Fabricated from stiff sheets of light- 
weight magnesium, container walls 
need no stiffening ribs or supports. 

No-rib design eliminates costly, 
time-consuming installation of ribs 
and fasteners . . . provides strong, 
dent-resistant walls that are smooth 
inside and out . . . produces econom- 
ical containers that, pound-for-pound, 
have greater cubic capacity than 
ribbed containers of any other metal. 

Dow magnesium sheet alloy ZE10A 
is ideal for no-rib construction. It 
provides high welded-joint strength 
and needs no stress relief after welding. 
For equipment handling and cargo 
containers, storage bins, vehicle 
bodies, magnesium no-rib construction 
offers maximum strength at lightest 
weight ... and savings in construction 
time and costs! 


<r 


THE DOW METAL PRODUCTS COMPANY | 


Division of The Dow Chemical Company 
Midland, Michigan 
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Instrument and Tool Kits 


Cc =, 


Designed for maintenance of complex electro- 
mechanical switching “devices, the SF-80 and 
SF-90 instrument and tool kits may be used also 
in general maintenance of relay matrices, step- 
ping-switch systems, spring-leaf commutators, 
Both kits 


are suitable for repair and adjustment. In addi- 


slip rings and cam-operated switches. 
tion to containing suitable gram gages and dial 
indicators, each kit includes a rocker adjusting 
tool, interposer eyelet tool, probe, needle- 
nose pliers, pen light, tweezers, shims, various 
wrenches and a set of screwdrivers. The compact 
carrying case measures 11 by 8-1/2 by 3 inches 
and total weight of the kit is approximately 4 Ib. 

James Cunningham, Son & Co., Box 516, 
Rochester 8, N.Y. 


Multiroll Tape Dispenser 354 


Adaptable to both 1- and 3-inch tape roll cores, 
this versatile dispenser can be either portable or 
stationary. Razor-sharp cutting blade along the 
front of the unit severs tape accurately with only 
slight finger pressure. The device is equipped 
with a standard removable bar mandrel for hold- 
ing the 3-inch cores; an extra wooden mandrel 
for accommodating l-inch cores is obtainable on 
request. Thirteen 3/8-inch-wide empty roll cores 
separate tapes and keep them spaced uniformly. 
Spring clips are included for fastening dispenser 
to horizontal surface (work table) or vertical sur- 
face (wall). Overall measurements are 15-1/2 by 
9-3/4 by 6 inches and weight is 6 lb. Finish is 
nickel-chrome plate. 

Noel Mfg. Co., Inc., 
Muncie, Ind. 


1415 S. Meeker Ave., 


VA Lauillon Sreotie! 


¥ Bunting 


bearings and parts 
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Take the simple, sure, direct route to lower manufacturing 
and maintenance cost. Design into your product Bunting 
Standard Stock Bearings. You avoid inventory investment, 
delays, confusions, production problems by the immediate 
availability in small or large lots, from local distributors all 
over America, of hundreds of different stock sizes of com- 
pletely finished cast bronze and sintered bronze bearings and 
bars, aluminum bars and Nylon shapes. 


Special design bearings not obtainable from stock can be pro- 
cured immediately at low cost from Bunting fully equipped 
machine shops in five industrial centers. The wide range of 
sizes of Bunting Stock Cast Bronze and Sintered Bronze Bearings 
makes the alteration of a stock item to a special bearing easy 
and economical. Bunting Cast Bronze, Sintered Bronze, Alum- 
inum Bars and Nylon shapes provide the materials for special 
requirements which cannot be made from stock bearings. Your 
local Bunting Distributor can arrange for such work. 


A large staff of bearing engineers in the field stands ready to assist 
in the use of these Bunting stock products and in the designing of 
bearings or components for extraordinary applications. Two big, 
modern plants assure ample production capacity at all times for bear- 
ings and parts made from all modern metals and materials. 


See Bunting’s complete catalog, Sweets Product Design File 11C/BU or 
ask for Bunting’s General Catalog, Form 158; Nylon Catalog, Form 32; 
Technical Handbook on Bunting Nylon, Form 33; The Technology of Bunting 
Aluminum, Form 46; Engineering Handbook of Powder Metallurgy, Form 1; 
Bunting Machine Shop Service, Form 4. 


The BUNTING Brass and Bronze Company 
TOLEDO 1, OHIO 
BRANCHES IN PRINCIPAL CITIES 
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EQUIPMENT 


Printed-Circuit 
Test Kit 355 


4 low-cost kit that contains sufficient mate- 
rials for making a limited number of printed- 
circuit masters is now available. Purpose of 
the kit is to introduce the “‘Cut‘N’Strip” 
method by enabling user to make several 
sample printed-circuit masters and compare 
costs and advantages with other techniques. 
According to the manufacturer, the new 
method represents one of the most effi- 
cient ways of making circuit masters. Pads 
and runs are dependably accurate —there is 
no ink to run, no tape to stretch, pile up, 
shrink or pull away on curves. In many cases 
(it is claimed) all intermediate photography 
can be eliminated. Each kit contains two 
sheets of film, pencil chuck (Staedtler 
drafting pencil with lead), cutting blade in- 
sert, an illustrative printed-circuit brochure 
and complete, easy-to-follow instructions. 

Keuffel & Esser Co., Third & Adams Sts., 
Hoboken, N.]. 


HERE IS THE NEW REVOLUTE ROCKETTE 
THIS VERSATILE WHITEPRINTER BRINGS | 
YOU FAMED REVOLUTE QUALITY, FULL 42° 
PRINTING WIDTH, YOUR CHOICE OF 
MODELS-AT PRICES THAT START BELOW ‘1600 
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EQUIPMENT 


Personal Radiation 

Monitor 356 
The PRM (a miniature personal radiation 
monitor) weighs only 3.5 oz and provides 
continuous audible and visual indication 
of radiation levels. Worn in the user's 
pocket, it provides simultaneous chirping 
sounds and light flashes at frequency inter- 
vals in proportion to the amount of gamma 
radiation present in an area. The sound is 
near the point of maximum sensitivity on 
hearing curve, 2800 cps. Two instruments 
TABLE-TOP ROCKETTE has all the performance are available, covering both low and high 
features of the floor stand model: three printing speeds, radiation ranges. PRM-1 is most effective 
each with automatic developer control. 


for the company or department that ‘‘couldn’t 
afford”’ a big-production whiteprint machine. 
You can now! These new Rockettes start 
below $1600. Yet look what they offer— 
compare what they offer with any other 


whiteprinter made: 





ROCKETTE 
FLOOR STAND 
provides deep, 
roomy storage area 


3°, 40, or 60 watts...15, 25, or 35 fpm. for sensitized, 
material supplies. 


e Full 42” printing width. 


e Your choice of wattages and printing speeds: 


Revolute’s exclusive perforated roller de- 
veloping unit. Shortens print travel, saves 
ammonia. Assures fast print return, uniform 
rint quality. 

P q y PERFORATED ROLLER DEVELOPING UNIT 


...a Revolute exclusive. ..assures uniform print quality, 


Automatic developer control. The Rockette ; 
fast print return. 


has an automatic pump as standard equip- 


ment. 
e Table-top or floor stand model, as you prefer. 


If you know Revolute, you know it stands 
for the very best. Yet here is this new Revolute 
Rockette, priced with the very lowest! For 
the full story of specifications and costs — 
simply mail the coupon. 


for the range from 1 milliroentgen per hr 


CHARLES BRUNING COMPANY, INC. , to 2 roentgens per hr with a continuous 
PARAG ON 1800 West Central Road, Mt. Prospect, Illinois DN-8 wail at higher levels. PRM-2 is most effec- 


For better prints and copies. In Canada: 103 Church St., Toronto 1, Ontario tive for the 10-milliroentgen-per-hr to 200- 


Pl d further inf i rhitepri : : 
REVO LUTE ([] Please send further information on your new Rockette whiteprinter | reentgen-per-hr range, although it provides 


([] Please have a sales representative contact me 


a proportionate indication from background 





a Tide to 10 milliroentgen per hr and also provides 





a continuous wail at levels over 200 roent- 
Company 
CLEARLY, YOUR CHOICE IS BRUNING a cast, aap : 
Nuclear Materials & Equipment Corp., 
City Apollo, Pa. 
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Manufacture of long-life, Hansen SYNCHRON 
Timing Motors is quality-controlled throughout, to 
make them the best synchronous motors for indus- 
trial and commercial applications. Skilled, experi- 
enced workers assemble Hansen SYNCHRON mo- 
tors to rigid standards. Each motor undergoes 51 
separate tests and inspections before shipment, in- 
suring users of the ultimate in silent, continuous, 
synchronous power for specific timing applications. 
‘Operating efficiently in any position, self-starting, 
self-lubricating Hansen SY NCHRON Timing Motors 
deliver from 8 #6, 30 in./oz. guaranteed torque; at 
temperatures from —40 F to +140 F; in speeds from 
600 rpm down to 4 rph; clockwise or counterclock- 
wise rotation. Over 200 types of output available. 
>, “ ee > 


assembled in every * 


NEW WOK 


TIMING 
MOTOR 


The efforts of Hansen engineers have 
been concentrated in just one area for 
over 50 years — creating and applying 
synchronous power units to timing ap- 
plications. Use this experience to solve 
your specific timing problems. Contact 
your nearest Hansen representative, or 
write direct. 


HANSEN REPRESENTATIVES: 


THE FROMM COMPANY 
5150 W. Madison, Chicago, Illinois 


H. C. JOHNSON AGENCIES, INC. 
Rochester, N. Y. * Buffalo, N. Y. 
Syracuse, N. Y. * Binghamton, N. Y. 
Schenectady, N. Y. 


ELECTRIC MOTOR ENGINEERING, INC. 
Los Angeles, Calif. (Olive 1-3220) 
Oakland, Calif. 


WINSLOW ELECTRIC CO. 
New York, N. Y. * Chester, Conn. 
Philadelphia, Penn. * Cleveland, Ohio 


Fan average figure for Hansen 
SYNCHRON Motors . . . many are 
designed for shorter life — others for 
years longer. 
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Belleville washer 

















MATERIALS 


Bimetal Washer Compensates 


Deflection 
increases 
— 


Force 


decreases 





WITH 
TEMPERATURE 
INCREASE 


4 


Counterwei ght 


| | | Linear bearing 





SP EED-SENSITIVE 
SWITCH weighs 1.0 Ib. 
Maximum switching 
deviation is 1.5 percent 
over temperature range 
—65 to 400F. 


ALL MOVING PARTS mount in antifriction bearings. Because each limit switch 
operates at different load, bimetal washer deflection can compensate for any one, 
or can be a compromise of several switches. Design gives no detectable hysteresis. 


rs Pivot point 


SET SCREW moves 
right-angle lever against 
spring, pivoting limit 
switch on its mounting. 
Cam moving axially re- 
leases actuator 
spring to move limit- 
switch button. 








hair 


h 
HANSEN 


MANUFACTURING 
COMPANY, INC 


ANA 


Limit switch 
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| Speed Switch for Temperature 


Edward W. Schrader, Western Editor 


\ bimetal Belleville washer compensates lor tem- 
perature expansion of a coil spring in a speed- 
sensitive switch. The device senses speed of a ro 
tating shaft by means of a single flyweight 
mounted on miniature ball bearings. 

The bimetal washer opposes spring force. 
High-expansion material is on the outside; low- 
expansion material is on the inside of the cone. 
Deflection varies linearly as a function of tem- 
perature. 

The coil spring is made of 17-7 PH stainless 
steel. This material has a uniform reduction of 
shear modulus as a function of increasing tem- 
perature. Since the spring rate varies as the shear 
modulus, the spring rate reduces with rising tem- 
perature; this action is balanced by the greater 
deflection of the Belleville washer with the ris- 
ing temperature, so the spring provides a con- 
stant force over the -temperature range. 

As speed increases, the flyweight is thrown into 
a larger orbit. It is balanced by a fixed weight 
on the opposite side of the rotating yoke. The 
movable weight pivots on a bearing in the radial 
direction as it rotates. 

A lever converts radical movement to an axial 
movement near the centerline of the device. One 
ball on the end of this lever produces an axial 
thrust on a cylinderical cam. This cam, in turn, 
is aligned by means of a cylindrical-type linear 
ball bearing. Thus, the cam is free to move along 
the axis of rotation. 

A compression spring opposes the linear move- 
ment of the cylindrical cam. As the spring force 
is overcome by the mechanism and the rotating 
weight, the cam moves to trip limit switches. 

The S-10 speed-sensitive switch is a develop- 
ment of Cosmodyne Corp., Hawthorne, Calif. 


Here’s how ARROW FASTENER Co. gets 


Truare’ Retaining Rings FREE! 


~ U.S. PAT. NO 


Mechanized Ring-O-Mat® designed by Truarc Engineers 
doubles stapler production for saving of $2500/year 


Arrow Fastener Co., Inc., Brooklyn, N. Y., uses three 
Truare Series 5144 reinforced E-rings to secure com- 
ponents in its Model T-50 compression stapler. Origi- 
nally, Arrow operators installed the rings by hand with 
conventional applicators and dispensers. Fast? Sure — 
but Truarc engineers suggested to the company how 
the job could be done even faster and more economi- 
cally by mechanizing the entire ring assembly operation. 


Working closely with the Arrow engineering and 
production staff, Truarc mechanization engineers -de- 
signed the unique Ring-O-Mat shown above. The unit 
installs the three E-rings in a single operation, twice 
as fast as the former hand method. Savings with the 
equipment are $2500 a year — enough to pay for ail 
the rings the company uses! 


Interested in getting your retaining rings FREE? 


Bulletin 459-13 describes a number of assembly techniques for mass-production 
ring installation. Write for a copy or see your Truarc representative. 


WALDES KOHINOOR, INC. 


47-16 Auste! Place, Long Island City 1, New York 


Here’s how the Ring-O-Mat works. The Truarc rings 
are supplied in tape-wrapped Rol-Pak® cartridges 
which are loaded on vertical magazine rails at the cen- 
ter of the unit. To install the rings, the operator merely 
places the stapler in a nest at the front and pushes the 
control buttons . . . the Ring-O-Mat does the rest! 
Applicators connected to the air cylinders. grasp the 
bottom ring in each stack and. move forward, seating 
the rings in accurately located grooves pre-cut in pivot 
pins extending through the body of the stapler. When 
the rings are fully seated, the applicators are with- 
drawn automatically and the operation is completed. 
Simple, fast, fool-proof — a typical example of how 
Truarc retaining rings lend themselves to mechanized 
assembly, A good example also of how you get more 
than a fastener when you buy Truarc! 


WALDES 


OO TRUARG 


is RETAINING 
RINGS 
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IDEAS ...MATERIALS 


An Entirely New Design Concept 
For the Actuation Engineer! 


SAGINAW »/b SCREW WITH TORQUE 


LIMITER FREE WHEELS AT BOTH 
ENDS OF ACTUATOR STROKE 


With the introduction of the Torque Limiter for 
Saginaw Ball Bearing Screws, actuator design has 
made a significant step forward. That’s because the 
Torque Limiter permits b/b screws to free wheel at 
both ends of the actuator stroke at normal loads. 


Designed to overcome load limitations common to 
conventional free wheeling b/b screws, the Torque 
Limiter may be used with any size Saginaw b/b 
Screw. The only load limitation is the design capa- 
bility of the basic screw. 


Integral stops on the screw shaft precisely control the 
length of the stroke. When the ball nut reaches either 
stop, it free wheels. The drive energy is absorbed by 
the Torque Limiter. Loading may be tension, com- 
pression, or a combination of both. 


Some areas in which Saginaw b/b Screws with the 
Torque Limiter can be used are: Overload Protection 
for motors when the actuator reaches travel limits; 
Overtravel Protection in case limit switches fail to 
stop drive; Exact Positioning without other complex 
positioning systems due to integral stops; Holding 
Devices where drive continues to operate at end of 
actuator stroke until reversed to release; Forward- 
Stop-Reverse Systems where motors can be smaller 
and less expensive since instantaneous reversing at 
drive limits is not required; Stepless Actuation for 
precise, controlled positioning with repeatable accu- 
racy . . . an inherent advantage of all Saginaw b/b 
screw actuators. 


If you have an actuator design problem, we will be 
Write, Chief 
Applications Engineer, b/b Screw and Spline Opera- 


happy to help you find the solution. 


tion, Saginaw Steering Gear Division, General Motors 
Corporation, Saginaw, Michigan. 


Oilless Rotary 


Lars G. Soderholm, Midwest Editor 


A rotary cylinder uses dissimilar metal bearing sur- 
faces to provide oilless operation. Close-tolerance 
bearing fits are used to eliminate seals. Piecise 
machining of the stationary and rotary segments 
of the air cylinder provides accurate 180-deg in 
dexing by the rotary shaft. 

This rotary air cylinder was designed for a 
specialized use on a plastic-bubble sealing ma- 
chine. To keep maintenance requirements at a 
minimum, the rotary cylinder is made to operate 
without lubrication. The cylinder side plates 
are made of cast iron and fit on either side of a 
cylindrical brass ring. Inside the ring there is a 
steel driveshaft with the steel rotary segment 
fastened to it. A stationary steel segment is fast- 
ened to both the brass ring and side plate and 
determines limits of movement for the rotary 
segment. 

The cast-iron base plate contains drilled pas- 
sages leading from a subplate-mounted, four-way 
air valve to points just beyond the stationary seg- 
ment. Three ports from each passage open into 
the air chamber of the cylinder. Other drilled 
passages meet the drilled passages in the base 
plate at right angles and are located within the 
stationary segment. These passages terminate at 
ball check valves which open into the valve air 
chamber through small drilled holes. 


' 


Vat!) qulphely\ele yes 
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Cylinder Provides Precision Indexing 


Stationary segment 


ae 


k 
Check valve DY 
| 


Connections | 


10 valve 




















Connecting passage in stationary segment 


Stationary segment 


Top casting (steel) 


Ring outline 


Drilled passage in base plate 


Base plate 


J (CW) 


Movable segment 


(steel) 


In operation, when pressure is sent to one side of 
the rotary cylinder, it opens the ball check and starts 
the rotary segment moving. Continued movement of 
the segment consecutively opens the three ports 
which have increasing cross-sectional areas. When 
travel of the rotary segment is nearly complete, it 
covers the ports at opposite end in reverse order, re- 
ducing the escape area for the trapped air. This 
provides a cushioning effect at the end of rotation. 

No seals are used in the rotary air cylinder proper. 
Tolerances between shaft and side plates are from 
0.0005 to 0.0013 inch. Clearances between rotary seg- 
ment and side plates are approximately 0.0015 inch. 


Ring 
(brass) 


End clearance of the rotary segment is from 0.0005 
to 0.0010 inch. 

In its particular application the rotary cylinder is 
used to index a table located on a high-speed contour 
packaging machine to seal small items in plastic 
bubbles. Low-pressure (10 psi) air is used so the 
operator can hand stop the table if necessary. 

Accuracy of.indexing is maintained so that a 28- 
inch-dia table can be positioned at its outer edge to 
within 0.030 inch of a selected point. 

The rotary air cylinder is used on the Clear-Pak 
Jr. plastic-bubble sealing machine made by the Erdco 
Engineering Corp., Addison, III. 


miquip’s 


NeW ¥ FLOW 
PRESSURE feo] | Os .¢ 
| SNUBBER 


INSTRUMENT 
PROTECTION 


WORKER 
SAFETY 


Now, a simple low-cost 


; foolproof method of protecting valuable 

& nstruments preventing the escape of 

noxious, toxic or flammable gases and 

liquids in the event of rupture in the 
pressure instrument systerr 


self-contained 


4 
5) 
| 7K | eunr-in 
SNUBBER 
© Will withstand pressures up to 
30,000 psi 
© NEW! Highly accurate, quick-response 
model for systems from 100 to 5,000 
psi 
*® Completely instrument from 
| > 3 the pressure transmitting medium 
| 4) \ 2 ® Works equally well with instruments 


| \ actuated by bourdon tubes or dia- 
| \ 2h phragms 

\ 

FREE PISTON 





And, Chemiquip’s built-in snubber 
and pulsations 
® Never plugs or clogs 
For greater plant and/or 
: . ) 36 East 10th Street, New York 3 
Rng = yoomoeng Em GRamercy 7-3772 


® Prevents transmission of line surges 
CHEMIQUIP CO. 
instrument efficiency, 
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SETTING SAIL INTO THE SEA OF SYNTHETIC FELTS? 


... Let Troyfelt help you plot your course 


Troy’s only business is in the syn- 
thetics — Dacron®, Orlon® and 
combinations. Moreover, Troy 
specializes in non-woven felts, 
having pioneered in the develop- 
ment of the non-woven process 


What is the advantage of Troy- 
FELT? Simply this: no binder is 
used. Eliminating chemical and 
fiber binders results in far greater 
design versatility. We can give 
you outstanding abrasion, heat 
and chemical resistance. Higher 
insulation. Greater filtering abil- 


ity. Just the thickness, density, - 
permeability or weight you want. 
You tell us what properties you’re 
looking for — and in most cases 
we can match your needs 
precisely 


See how you may improve your 
present products . . solve an 
operating problem .. . or even 
come up with an entirely new 
product. Details ... just drop us 
a note. We'll send our most recent 
technical bulletin and samples of 
various Troyre.t blends. 


LT ... dy the pioneers.in non-woven synthetic felts 


INDUSTRIAL regeecrs DIVISION « 
Cc. 


TROY MILLS 


200 Madison Avenue « New York 16, New York 
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Torque—Angular Acceleration 


Richard Wadler, Mechanical Engineer, Raytheon Co., 


The.nomogram represents the equation: 


=k 


Where: T torque, lb-ft 


I mass moment of inertia, slug-ft? sec? 


which has a mass moment of inertia of 120 slug-ft® 


if the angular acceleration must be 5 radians/sec’?. 
120 slug-ft? with a 
600 lb-ft or 7200 Ib-in. 


Solution: , 


a = angular acceleration, radians /sec? 


Example: Find the torque required to rotate a body 
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@ Angular acceleration (degrees/sec?) 





5 radians 


@ Angular acceleration (radians/sec2) 


solve 
problems 
of friction, 


O-Ring Seal 
Heavy Duty 


b e at, Forged Body 


corrosion, § $:.. sei! 


Secures 


Pin 


Stainless Steel 


leakage Shank and 


Teflon Plug 


Teflon Plug 


NEW Vettori Plug Valves 


*Will never stick — self-lubricat- 
‘ing for a lifetime of smooth, easy 
Operation at temperatures from 
—320°F. to 500°F. 


*Chemical resistant — completely 





*Exceptionally well made — indi- 
vidually hand lapped for a pre- 


cision fit. 250 Ib. service. Each 
valve air tested under water be- 
fore shipment. 


resistant to nearly all chemicals, *Sizes and materials — available 


gases and solvents. 
*Wear resistant — Tefion plug 
lubricates the valve body. There 
is no fretting and galling and 
virtually no wear. 
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with 2-3-4 or 5-way drillings. 
Ye” to Y2” IPS sizes available. 
Materials: brass, stainless steel, 
aluminum, steel, monel, etc. 


Write for Bulletin 5M462 





Conant Bros. Company, Inc. 
427 Riverside Avenue 
Medford 55, Mass. 








Card for more information 





“> [] Reduce costs 
©” () Simplify assembly 
([] Improve appearance with 


DIE CAST ZINC ALLOY 
& MOLDED NYLON 


® High in quality 

° Uniformly accurate 

* Low in cost 

* pom range of stock 
styles, types, sizes 
and ean 


> Produced in one high speed avto- 

matic operation, GRC's exclu- 
© sive methods assure uniformity, 
© smooth, rustproof & corrosion 
' resistance surfaces and the lowest 


BASE 
© possible cost. New kinds of 
CAPPED / fasteners never before available 
4 . . modifications in stock fas- 
| teners for specialized use . . . 


© infinite variety in styles, types 
ECONOMY > and sizes, have been made pos- 
SERIES LOW. WING © sible by GRC's special automatic 
; — die casting and molding ma- 
| chines. 
| Write, wire, phone RIGHT NOW 
| -for samples, prices, your copy 
extra low, high and round mom of GRC’s NEW INDUS- 
wings: ivnlor end senior |) TRIAL FASTENER 

enh sines toes CATALOG 


and blank sizes from 
4 thru ¥%”. Patented 
recessed wings, smooth- 
acting washer-like bosses 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 
135 Beechwood Ave., New Rochelle, N.Y ° NEw Rochelle 3-8600 


Just 4 of the wide range 
of styles available from 
stock . . . including 


Circle 99 on Reader-Service Card for more information 


DESIGN NEWS—AUGUST 18, 











THIS SMALL SLIDE CARRIES LOTS OF WEIGHT 


As thin as your cigarette, Micro-Slide easily car. equipment. Micro-Slide permits on-the-spot 
ries a load of 100 Ibs. & over. It is the smallest, servicing or maintenance in minutes. Write 
thinnest slide made for miniature or standard for complete information on Grant's new 


MiCRO-SLiDE 


GRANT PULLEY & HARDWARE CORPORATION a Eastern Division/ 19 High Street, 
West Nyack, N.Y. @ Western Division/944 Long Beach Ave., Los Angeles 21, Calif. 


See the Micro-Slide and the full line of Grant Slides at Booth 4711, Wescon Show 
Circle 100 on Reader-Service Card for more information 


Laplace Transforms 
Simplified 


S. Warren Kaye, West Peabody, Mass. 


Ihe modern theory of The Operational Calculus, 
a mathematical technique that has proven to be 
a powerful tool in solution of differential equa- 
tions pertaining to various problems involving 
servo-mechanisms, dynamics (shock and _ vibra- 
tion), electronics and so on, is based on the La- 
placian Transformation. This transformation is 
usually written in the form: 


Fip) = pf ti ) e-Pxdx 


and is called the Laplace Transform of f (x). 
(Note: p>0.) The procedure is simple and sim- 
ilar to previous articles (November 15, 1957, page 
140; July 7, 1958, page 86, and October 24, 1960, 
page 70) and will help solve complicated dif- 
ferential equations involving trigonometric, hy- 
perbolic and exponential transforms. 


Part I 
Trigonometric Laplace Transforms 


The basic transforms are: 
sinx — (p)/(p?+ 1) 
cosx = (p?)/(p?+ 1) 
tanx = |/p 
cscx = (p*+ 1)/(p) 
secx (p? + 1)/(p?) 
cotx Pp 


(p)/(p? + 1) (p2) Ap? + 1) 
sinx cosx 


SZ 
LA 


Vp Y Te 








csc 
(p2 + 1)/(p) 


(Continued on next page) 
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Laplace Transforms... Conf. 


Along Hexagon Sides 
Clockwise 


tanx sinx/cosx = (p/p*?+ 1)/(p?/p?+ 1) 
1/p 
sinx == cosx/cotx = (p?/p?+1)/(p) 
(p)/(p? + 1) 
cosx = cotx/cscx = (p)/(p?+1/p) 
= (p*)/(p?+ 1) 
cotx = cscx/secx = (p*+1/p)/(p?+1/p? ) 
cscx = secx/tanx = (p?+1/p?)/(1/p) 
secx = tanx/sinx = (1/p)/(p/p?+ 1) 
— (p? + 1) (p*) 


Counterclockwise 


cosx = sinx/tanx = (p/p?+ 1)/(1/p) 

= (p*)/(p? + 1) 
sinx = tanx/secx = (1/p)/(p?+ 1/p?) 

= (p)/(p?+ 1) 
tanx = secx/cscx = (p*+ 1/p?)/(p?+ 1/p) 

~ ‘p 

secx == cscx/cotx = (p*+ 1/p)/(p) 

= (p*+ 1)/(p’) 
cscxX = cotx/cosx = (p)/(p?/p?+ 1) 

= (p*+ 1)/(P) 
cotx = cosx/sinx = (p?/p?+1)/(p/p?+1) = p 


Along Diagonals of 
Quadrilaterals 
intersecting Hexagon Corners 

tanx cOsx = sinx = (1/p)(p?/p?+ 1) 

; = (p)/(p? + 1) 
sinx COtxX = cosx = (p/p?+ 1)(p) = (p?)/(p?+ 1) 
COSX CSCX —= COtX = (p*/p?+ 1)(p?+1/p) = p 
cotx secx —= cscx = (p)(p?+1/p*) = (p?+ 1)/(p) 
cscx tanx = secx = (p*+ 1/p)(1/p) 

= (p*+ 1)/(p*) 

secx sinx = tanx = (p*+1/p*)(p/p?+1) = I/p 


Along Lines across 
Hexagon Corners 


cscx = 1/sinx = (1)/(p/p?+1) = (p?+1)/(p) 
secx = I1/cosx = (1)/(p?/p?+1) = (p?+1)/(p?) 
cotx = I/tanx = (1)/(1/p) = p 

(p/p* + 1)\(p?+1/p) = 1 


sinx CSCcx l 


FOR EXAMPLE: Schrader Flow Control Valves—a 
unique combination of a poppet by-pass valve and a 
large “cone seat” metering valve provides full air flow 
in one direction and carefully controlled flow in the 
other. (A) Body of cast brass. (B) Compact plunger 
assembly replaceable in one unit. (C) “O” ring seal 
for surest airtight performance. (D) Extra-fine screw 
thread adjustment for vernier-like setting and sturdy 
lock-nut to hold adjustment even under rough treat- 


ment. 
— 


ANOTHER EXAMPLE: Solenoid-operated 3-way Valves 
by Schrader permit electric control of air power and 
make possible new versatility and compactness in auto- 
mation and machine design. Typical feature ... by 
shifting pilot chamber head 90° a normally-open type 
may be changed to normally-closed, and vice versa. 
This poppet type valve, has a self-cleaning seat and 
provides full air flow assuring optimum characteristics 
for cyclic operations. Available in five pipe sizes from 
i, ”” to gp 


@ hu OS 


FULL LINE OF QUALITY AIR CIRCUIT COMPONENTS - OFF-THE-SHELF SERVICE AND INFORMATION FROM YOUR 
NEARBY DISTRIBUTOR - STAFFED WITH AIR CIRCUIT EXPERTS - CONSULT YELLOW PAGES OR WRITE FOR HIS ADDRESS 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Co., Inc 
468 Vanderbilt Ave., Brooklyn 38, N. Y 


o division of SCOVILL 


“| QUALITY AIR CONTROL PRODUCTS 


COSX S€CX ] 


(p?/p? + 1)(p?+ 1/p?) = | 
(1/p)(p) l 


tanx cotx l a See a See, 
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ROTo 


MIs 


SION 


Most versatile 





Ce re 
ever developed! 


ONLY ROTO-MISSION GIVES YOU 
ALL THESE FEATURES 
Concentric configuration 
Minimum size for a specified torque 
Reduction ratios up to 270:1 


Optional torque capacities for each reduction 
ratio 


Torques up to 21,850 Ib.-ft. 
Requires neither driving pulley nor coupling 
Casehardened helical gears—ground after 
hardening for perfect engagement 
Reversible 
Progressive overload capacity to the extent 
that no breakage of gears can result even 
from the severest abuse 

@ *Ability to engage or disengage driving action 


—mechanically, pneumatically, hydraulically 
or electrically 


@ *Ability to provide load releasing, load limiting 
or overload alarm 
@ *Ability to provide 2-speed operation 


*Standardized accessories to provide these features are 
available for ali sizes of Roto-Mission from stock. This 
results in a single responsibility for installation 


performance. 














PATENTED 





This new rotary transmission design combines a 
wide range of reduction ratios, high torque capaci- 
ties, and excellent space-saving characteristics to 
give you more application versatility than ever 
before possible. It is designed to be concentrically 
mounted on a machine drive shaft in place of 
the drive pulley and operate this shaft at a reduced 
speed from that of the driving motor. For maxi- 
mum compactness and convenience, all its parts 
are inside the casing. 

The standard accessories available for each 
model of Roto-Mission add even greater versatil- 
ity. Through them you have systems—from a 
single source—capable of control functions that 
previously required a number of unmatched units 
from several suppliers. 

Because of its versatility and sound engineering 
Roto-Mission permits you to solve design prob- 
lems far beyond the range of other transmissions 
—may even permit incorporation of features in 
your machines that have not previously been 
possible. For complete information on this new 
product—how it operates and how it can help you 
—write today for catalog IR-61. 





tanhx 
=] 





® 
Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY - 


Offices in Los Angeles and Dallas 
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Part Il 


Hyperbolic and Exponential 
Laplace Transforms 


The basic transforms are: 
e* (p)/(p+ 1) and ex (p)/(p—1) 
where (see Design News, November 15, 1957, 
page 140): 
sinhx (ex —e-*) /2 
[(p)/(p—1)—(p)/(p+ 1)]/2 
[p(p + !)—p(p—1)]/2(p?—1) 
= (p)/(p?—1) 
coshx (e* + e-*) [(p)/(p—1)+ (p)/(p+ 1)]/2 
[p(p + 1) + p(p— 1)]/2(p?—1) 
(p*)/(p?—1) 
tanhx (e*—e-*)/(e* + €-*) 
\(p)/(P—!)—(p)/(p + 1)]/[(p)/(p— 1) 
+ (p)/(p+ 1)] 
l/p 
Similarly: 
eschx (p? 
sechx (p? 


cothx p 


(p)A p? -1) (p2)/(p2-1) 
sinhx cos hx 








sec hx eschx 


(p? -1)/(p?) (p?—1)p) 


Along Hexagon Sides 
Clockwise 
sinhx /coshx — (p/p?—1)/(p?/p?—1) 
/p 
sinhx coshx /cothx (p?/p?—1)/(p) 
= (p)/(p?—1) 


coshx cothx /cschx = (p)/(p?—1/p) 


(p*)/(p?—1) 


(Continued on next page) 
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Laplace Transforms... Cont. 


cothx cschx/sechx = (p* 


1/p)/(p? 


cschx == sechx/tanhx 1/p?)/(1/p) 
(p?—1)/(p) 
tanhx/sinhx — (1/p)/(p/p?— 1) 


(p?— !)/(p?) 


= (p? 


sechx = 


Counterclockwise 


coshx = sinhx/tanhx — (p/p?—1)/(1/p) 
= (p*)/(p?—1) 
(1/p)/(p?—1/p*) 
= (p)/(p?—!) 
(p?—1/p?)/(p?—1/p) 
— Pp 


sinhx — tanhx/sechx 


tanhx — sechx/cschx 


sechx — cschx/cothx = (p?—1/p)/(p) 

= (p’—!)/(p*) 
eschx = cothx/coshx — (p)/(p?/p?— 1) 

= (p*—1)/(p) 
cothx = coshx/sinhx = (p*/p*—1)/(p/p*—!) 


=p 


Along Diagonals of 
Quadrilaterals 
intersecting Hexagon Corners 


tanhx coshx = sinhx = (1/p)(p?/p?—1) 
= (p)/(p?—!) 
sinhx cothx — coshx — (p/p*—1)(p) 
= (p*)/(p?—!) 
coshx cschx — cothx — (p*/p?—1)(p?—1/p) 
Pomme Pp 
cothx sechx = cschx — (p)(p?—1/p?) 
= (p’—1)/(p) 
cschx tanhx — sechx — (p?—1/p)(1/p) 
= (p?—1)/(p*) 
sechx sinhx — tanhx — (p?—1/p*)(p/p?—1) 
== I/p 


Along Lines across Opposite 
Hexagon Corners 


eschx = 1/sinhx = (1)/(p/p?—1) = (p?—1)/(p) 
sechx — 1/coshx = (1)/(p?/p?—1) 
=> fpf 
1/tanhx = (1)/(1/p) = p 
1)\(p?—1/p) = |! 
= (p?/p?—1)(p?—1/p?) = | 
(1/p)(p) ] 


1)/(p*) 
cothx 
sinhx cschx = (p/p?- 
coshx sechx 
tanhx cothx 
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DESIGNERS’ CHOICE: Materials for 
HONEYCOMB SANDWICH STRUCTURES 


Honeycomb sandwich structures are com- 
posed of thin, high strength facings integ- 
rally bonded to light weight core material. 
The selection of materials to be used in such 
a structure is of primary importance in arriv- 
ing at a satisfactory design providing opti- 
mum performance. 

Figure 1 illustrates the three primary parts 
of this composite structure. 


— ali sheet 


Adhesive Expanded 
impregnated 


scrim cloth 


Fabricated 
sandwich 
pane! 


Facing Selection 


Generally the facings in a sandwich struc- 
ture are selected in order to provide the 
highest compressive strength-to-weight ratio 
economically available in the size range un- 
der consideration. Exampies of facings on 
successful sandwich applications are carbon 
steel in thicknesses of .030 to .050 for heavy 
duty flooring applications; aluminum alloy 
7075 T6 in thicknesses of .010 to .093 for 
flooring and highly stressed panel applica- 
tions, and porcelain enamel steel in 14 to 24 
gauge for exterior curtain wall applications. 
Other special applications have dictated the 


INFORMATION REQUEST 


Send to Hexcel Products Inc. Dept. D-8 
2332 Fourth Street, Berkeley 10, California. 


NAME 
TITLE - 
COMPANY 
STREET 


CITY STATE 


Circle 


use of high temperature reinforced fiber 
glass-plastic skins, stainless steel skins, ce- 
ment asbestos board skins and similar mate- 
rials. In every case, the facing selection must 
meet the multiple criteria of economy, struc- 
tural efficiency, and process compatibility. 


Adhesive Selection 


There are now available to designers a num- 
ber of adhesive systems for attaching honey- 
comb core ma‘erials to high strength facings. 
Most high strength structural adhesives are 
based on various combinations of thermo- 
setting resins which provide structural integ- 
rity throughout the environmental conditions 
encountered. For lightly loaded panels sub- 
ject to less exacting environmental condi- 
tions there are a number of adhesives based 
on thermoplastic or elastomeric resins, some 
of which permit very economical sandwich 
fabrication. 


Honeycomb Core Selection 


Core materials are selected on the basis of 
structural performance, environmental re- 
quirements, and economy. 


APPROXIMATE COST—VARIOUS HONEYCOMB CORE 
MATERIALS ($ Per Cubic Foot 





~ 











50 














100 1000 


It can be seen that the cost of honeycomb 
core materials varies considerably. It should 
not be inferred, however, that the perform- 
ance of a particular core is measured by its 


cost. Figure 3 indicates the specific strength 
of the same honeycomb core materials illus- 
trating the differences in load carrying ability. 
400 





Compression 
300} 
Shear 


200 


HO.) Gal Oe 
ole 


Paper Aluminum Glass 


8 














Stainless 


Range of Specific Strengths 


PS|/LB/Cu FT 


With proper selection of facing, adhesives 
and honeycomb core, the designer can achieve 
optimum structural performance with mini- 
mum weight. For example, a beam of steel 
plate weighing 68.6 lbs. can be replaced by 
a structural honeycomb sandwich beam of 
7.8 lbs. with the same deflection and strength. 


The design opportunities for honeycomb 
sandwich structures are apparent. 





Since World Wor II designers of air and 
space craft have made ever-increasing use 
of honeycomb in a great variety of structural 
and non-structural applications. Honeycomb 
can be made from almost any material avail- 
able in continuous web or roll form, e.g., 
aluminum, glass fabric, cotton, stainless steel, 
paper, asbestos, titanium. In its cellular con 
figuration, honeycomb is 97% air, 3% ma 
terial 


Honeycomb has intrinsic qualities of high 
strength, light weight, high ratio of surface 
area to volume and other specific properties | 
which depend upon the type of material | 
used. These combinations of properties, which 
have given honeycomb wide application in 
air and space craft, offer to designers in in 
dustry generally unique opportunities in | 
product design. In the interest of advancing 
this knowledge of honeycomb, Hexcel, 
through its research and development staff 
(the industry's largest), has prepared this in 
formational series. Should you desire addi 
tional technical information or copies of 
others in this series, please complete the in- 
formation request form on this page. Your 
request will receive immediate attention 











Se xXC EL. Provucts INC. 


Stronger, lightweight mater 


a/s for industry 


Executive Offices: 2332 Fourth St., Berkeley 10, Calif. 

Plants: Berkeley, Oakland, El Segundo, Calif.; Havre de Grace, Md. 

Sales Offices: Inglewood, Calif.; Fort Worth, Texas; Chicago, Ill.; 
New York, N.Y.; Havre de Grace, Md. 


103 on Reader-Service Card for more information 
DESIGN NEWS—AUGUST 


ae 








in 
| a tight 
| spot... 


SELLE ALLOY 800 
RESISTANCE WIRE 


| JEULIFE 200 ENAMEL 


Wind Force against Rectangular Surfaces 


! FILM INSULATION Richard Wadler, Mechanical Engineer, Raytheon Co., Bedford, Mass. 





for maximum dependable 
ohmage, minimum package. : 
} F ACP If a flat rectangular surface (a 5 %, 0. = 2a 
Jelliff Alloy 800 has excellent strength Where 
and electrical stability over long periods . er 7 A 
— great production economy (tops for I p\ oy: is the acting wind force? 
angen eee 4 ey Pace ¢ a and Solution: 

00 Ohms/cmf with a of Resistivity ’ : 
of only + 5 ppm/°C. wind force, lb b/a 15/5.= 0.8 


surface area, sq ft From Table I, C 1.18 


j 


Ihe nomogram is based on the equation Example: 





ft) is exposed to a wind velocity of 50 mph, what 


Jelliff 200 Enamel epoxy-base insulation ' . me 
equals the oleo-resins in dielectrics and , shape factor (see Table 1) A (5) (1.5) 7.5 sq ft 


thickness, stable to 280° C continuous wind pressure, psf Align C = 1.18 with A 7.5, intersecting ref- 





Write for Catalog 22 mass density of air 0.00238 slug/cu ft erence line. Align this intersection with V = 50 
/ wind velocity, fps and read F — 57 Ib. 


SOUTHPORT, CONN r— 1,000 
(203) CL 9-1615 
TWX FRFD 594 TABLE 1 


b/a| C 
0.01 | 1.82 
0.02 | 1.720 
Q03 | 1.630 
0.04 | 1.550 
0.05 | 1.490 
0.06 | 1.440 
; : 0.07 | 1.400 
ea. ee ee 0.08 | 1.360 
0.09 | 1.330 
General Purpose Hinge on a 
Creates Flush Surface 0.30 1.180 
0.40 | 1.179 
0.50 | 1.177 
0.60 | 1.176 
1.174 
0.80 | 1.173 
0.90 | 1.171 
1.170 
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These hinges are completely é 
hidden from view when 
door, lid or hood is closed. 
Makes possible flush, abso- 
lutely smooth surfaces that 
greatly enhance appearance 
and safety. Tapered body 
sections are precision cast- 
ings of a special zinc base 
alloy having a tensile strength fe 
of 47,000 pounds per square inch. Operates in 
180 degree arc which permits full opening. Lami- 
nated link construction reduces friction and permits 
hinges to operate freely and smoothly. Hinges are 
reversible and may be used right or left hand. 
Avaiiable for wood or metal application in a wide 
variety of sizes. 

SOSS MANUFACTURING COMPANY, Dept. 
DN-32, P. O. Box 38, Harper Station, Detroit 13, tT 
Michigan. 
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A Surface area (sq ft) 
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F Wind force (Ib) 


V_ Wind velocity (mph) 
$ 
Reference line 


P Wind pressure (psf) 
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C Shape factor 
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DESIGN DATA 


Surface Area of an Ellipsoid 


B. Saelman, Lockheed Aircraft Corp., Burbank, Calif. 


The surface area of an ellipsoid cannot be ex- 
pressed in terms of elementary functions. As in 
the case of the rectification of an ellipse, elliptic 
integrals must be employed in evaluating the 





surface area. The ellipsoid is defined by the 
equation: 

x?/a? + y?/b? + 2?/c? = | (1) 
where a, b and c are the lengths of the semi-axes 
of the ellipsoid, and 

a2@>b?>c 
The surface area of the ellipsoid is given by 


S = 2xc? + _2xb 
Va? —c 
where @ and E(@) are found from Fig. | and 2. 
The following auxiliary equations are required 
in evaluating Eq. 2: 
e,2 = (a? —c*) /a? = sn* (6,k) = sin’*g (3) 
e,2 = (b? — c?)/b? (4) 
k?. = (e,)/ (e,7) = sin*g (5) 


b 
@ = F(k, $) = f TO. Mate ES 
0 V 1—k*sin*¢ 
(7) 


¢ 
E(#) = E(k, ¢) = [aaa ay, 2) 
0 


Example: Evaluate the surface area of the ellip- 
soid with semi-axes of lengths a = 2.58, b 
= 2.39 and c = 2.00. 

Solution: By Eq. 3: e,? = sin’¢ = 0.4, 

@ — 39 deg 17 minutes 
Eq. 4: e,? = 0.3 
Eq. 5: k? = sin? 8 = 0.75, B = 60 deg 
From Fig. 1: @ = 0.75 
From Fig. 2: E(@) = 0.65 
Then by Eq. 2: 
Se aes? + 
V2.58? — 2 


= [(a°—c*) E(@) +78] (2) 


[(2.582—22) (0.65) 


+ 2? (0.75)] = 68.7 

As a special case, when c = 0, then e, = 1.0, 

e, = 1.0, k = 1.0 and the surface area of the 

ellipsoid as given by Eq. 2 reduces to twice the 

area of an ellipse. In this case 8B = 7/2, 6 = 2/2 
and Eq. 2 becomes: S = 2z (a) (b) 
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Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCO 


DENISON 


drOll ica 


WRITE FOR NEW BULLETIN VD-9 
Fully illustrated, gives complete 
specifications and application data 
for Denison’s new 12-inch 4-way hydraulic valves. 


HYDRAULIC PRESSES 
PUMPS + MOTORS + CONTROLS 


Get 7 important advantages 
for smooth directional control 
with these NEW 

1%” 5000 psi hydraulic... 


4-WAY VALVES 


Save space, time and cost on exacting directional hydraulic applica- 
tions. You can apply shockless, positive directional control to any 
hydraulic circuit—by specifying Denison 4-Way Valves. Stem-opera- 
ted, pilot-operated, and solenoid-controlled for systems up to 5000 
psi, these service-proved valves offer these important features for 
reliability and design versatility — 


Shorter solenoid power stroke permits shorter over-all valve length 
to speed response. Denison valves deliver fast, rapid-cycle control of 
flows of 120 gpm. 


Drawn steel solenoid covers are secured to body with internal 
retaining cords. No bulky chains. 


Built-in check valve provides pilot pressure without addition of 
another valve to the system. 


Adjustable pilot chokes assure smooth valving action. 
Subplate, flange or threaded bodies to suit any type of installation. 


Optional lever assembly converts stem-operated valves to 
manual operation. 


Wide choice of spool types and positioning allows handling an 
unlimited range of applications. 


Denison 4-Way Valves also feature large 1/2” capacity porting~ 
ample wiring space * interchangeable parts + built to JIC standards. 


Contact your nearby Denison hydraulic field specialist for details, 
or write direct to— 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1190 Dublin Road ¢« Columbus 16, Ohio 


ENISON 


HYDRAULIC POWER 


Circle 106 on Rearer-Service Card for more information 
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ee i) 
“Feed-Thru” Block 
Built Today 


, RARE Cee tie 
Mis oh a eee ee ey 
Ate ne ee Se 


Sturdy in construction, simple in design, 
Curtis “FT” and “FTS” Blocks are the ideal 
solution for sub-panel and chassis construc- 
tion where the “Feed-Thru” function is 
required. 

They are built with external screw con- 
nection and either screw or solder pin in- 
ternal connections. The individual phenolic 
terminals are permanently mounted in 
strong steel mounting channels of one to 
16 terminals, rated 20 amps. at 300 volts. 

Simplify your “Feed-Thru” connections 
with time-saving Curtis “FT” and “FTS” 
Terminal Blocks. 


CURTTS vtveiopment & MFG. CO. 


3220 North 33rd Street, Milwaukee 16, Wisconsin 





Circle 107 on Reader-Service Card for more information 





LEVEL-LOAD 


TRAILER AXLE 
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DESIGN DATA 


Flexural Strength 
Of Sandwich Panel 


C. E. Feddersen, Analytical Engineer, 


Avco Corp., Nashville, Tenn. 


The accompanying chart will aid in determining 
the flexural strength of a sandwich beam or pan 
el. Because the flexural strength of a sandwich 


structure is concentrated in its face sheets, the 
bending moment M can be expressed as: 
— = Th 

Where: 

P = face sheet load 

h = distance between face sheet centroids 

The load P is the same in upper and lower face 
sheets and their stress levels are dependent only 
on their respective thicknesses. Considering a unit 
width: 

S = P/t, 

But: P = M/h 

; S = M/(h)(t,) 

or M = (S)(h) (tp), for a unit width. 

Assuming that both face sheets have the same 
allowable stress, the allowable moment will be 
determined by the thickness of the thinnest face 
sheet. 

Example |: If h = 1.15 inches, t, — 0.070 inch 
and S, = 40,000 psi, determine allowable 
bending moment. 

Solution: Entering chart at h — 1.15, project to 
ty — 0.070, thence vertically to S$, — 40,000, 
thence horizontally and read M, — 3250 lb-in 
inch. 

Example 2: If allowable bending moment is to 
be 2000 Ib-in/inch, determine face thickness 
if material allowable stress — 30,000 psi and 
h is not to exceed 1.0 inch. 

Solution: Entering at M, 2000, project to 
S, = 30,000, thence vertically to intersection 
with horizontal projection from h 1.0, and 


higher available gage. 
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The Temperatu re Control Powered by the 
IRREPRESSIBLE FORCE OF MERCURY — 
for Accuracy with Rugged Dependatility 


All Partlow temperature controls are 
directly and positively actuated by 
mercury, the metal in liquid form 
whose reaction to changes in tem- 
perature is as predictable as it is 
powerful. 


Unlike delicate electronic control- 
lers, the mercury-actuated Partlow requires no out- 
side power source. No amplifiers. No finicky levers. 
And no “‘babying"’! With a Partlow you can be sure 
of getting accurate, dependable control even under 
extreme conditions of shock and vibration. 


Mercury-actuation makes possible maximum design 
efficiency and simplicity too. The Partlow has fewer 
parts to go wrong. And fewer service problems (with 
less ‘‘down’’ time) should trouble occur. You can 
replace the thermal element of any Partlow control 
instantly, right at the job site, without recalibrat- 
ing, fitting or factory adjustment. 


Whatever the process or application, you'll find a 
Partlow temperature control to fit it dependably, 
economically, precisely. Mail coupon today for full 
details. 


aL PARTLOW 


TEMPERATURE CONTROLS 
World Export: 
Ad. Auriema, Inc., 85 Broad Street, New York 4, N.Y. 


THE PARTLOW CORP., Dept. K-861 

New Hartrorp, N. Y. 

Please send condensed Catalog of Partlow temperature controls 
and allied equipment for industrial heating and refrigeration 


Name and Title 
Company 
Address 


City and State 


Circle 109 on Reader-Service Card for more information 
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LONG-LOK, 








\ 
\ 


Use of Long-Lok Self-Locking Screws on this Sierra- 

Schroeder Controls Model 74-01B Valve eliminated 

lock wire, provided repeated re-use—simplified 

field service. Long-Lok Self-Locking Screws are 
used on the housing of this valve as well as on the gear 
train mounting where an extremely restricted assembly 
area makes the use of lock wire a time consuming and 
prohibitively expensive operation. 





Long-Lok Self-Locking Screws can speed and improve 
your assembly operations — provide important savings 
in time and labor —assure highest reliability. 


Available in all head sizes and styles —have wide tem- 
perature range —qualified to MIL-F 18240 specifications 
— head marked for self-lock identification. 








If you have a fastener problem, Long-Lok can help you. 
WRITE FOR CATALOG LL-61 








va 
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NEW LITERATURE 


Fastener 
Engineering Data 451 


Engineering prints on fasténers for 
effective elevated-temperature use 
(bolts, screws, nuts, dowels and 
miniature internal wrenching bolts). 
Revised Engineering Data Catalog 
No. 286 gives general character- 
istics, physical properties and typi- 
cal applications for the elevated- 
temperature fasteners. Mercury Air 
Parts Ce;, Inc., 9310 W. Jefferson 
Blvd., Culver City, Calif. 


Approximate 
Static-Pressure Chart 452 
Intended as a guide to industry in 
determining approximate pressures 
required, in pounds per character, 
to mark correctly various types of 
metals, Chart No. 361 resulted from 
a series of tests made to determine 
the approximate static pressures 
required to produce an indented 
mark, in a specific range of sizes 
and depths, on brass, aluminum, 
machine steel and tool steel. Steel 
Marking Tool Institute, 912 Chicago 
Ave., Evanston, Ill. 


Electronic 
Transformers 


453 


Features and advantages of a full 
line of electronic transformers for 
military applications. Bulletin GEA- 
7121, 28 pages, contains sections on 
stock models of metal-cased, her- 
metically sealed transformers and 
inductors, sipermil (encapsulated), 
and subminiature and micromini- 
Reliability 


and military specifications are dis- 


ature transformers. 


cussed, and information is provided 
on how specifications affect trans- 
former design and the effect of de- 
sign parameters on construction. 
Charts show model numbers, rat- 
ings and case dimensions, and a 
table and diagrams cover character- 
istics of common rectifier circuits. 
General Electric Co., Schenectady 


a NY. 





Printed Circuits 454 
“Depth in Circuitry” contains complete specifica- 
tions for all types of printed circuits available 
from the manufacturer. Descriptions are given of 
flexible, flush and multilayer circuits and the 
“Carte Blanche” series of standardized plated- 
circuit cards. Design and production capabilities 
are included. U. S. Engineering Co., Div. of Lit- 
ton Industries, 13536 Saticoy St., Van Nuys, Calif. 


Wirewound 

Termination Characteristics 455 
An engineering fact sheet deals with termination 
problems in wirewound potentiometers and de- 
scribes some of the common termination methods 
and the “Silverweld” termination process. Some 
of the advantages of this termination technique 
and its applications are included. Bourns, Inc., 
6135 Magnolia Ave., Riverside, Calif. 


Temperature ... pressure. . 


tion will be subjected. 


. movement 
weight reduction . . . these are conditions/problems you are 
faced with daily and which Robertshaw is helping to solve 
utilizing their FORMFLEX and FORMWELD Bellows. 

In Robertshaw’s Milford, Connecticut plant, continual 
research and quality control are conducted to supply you the 
best bellows possible. The design engineering department is 
available to you, utilizing the skills and experience of engi- 
neering specialists in diverse fields. Modern production 
machinery fosters mass production techniques, lower unit 
costs and on-time deliveries. The finest test equipment is 
used to insure bellows to your satisfaction. 

Without bias, Robertshaw will recommend the type of 
bellows best suited for the conditions to which your applica- 


Electronic Wire and Cable 456 
File No. 128, 48 pages, catalogs 6000 wire and 
cable products. Some of the new products in- 
cluded are heat-shrinkable tubing, retractile com- 
munication and power cords, “Teflon” cables, re- 
placement cord sets, zipper tubing and “Teflon” 
magnet wire. A descriptive index, a numerical 
index and a government-and-industrial specifica- 
tion index facilitate finding items of interest. An 
“E-Z” identification chart is provided to help lo- 
cate the right wire for specific requirements. 
Alpha Wire Corp., 200 Varick St.. New York 14, 
N. Y. 


Basic Guide 
To Electrical Contacts 457 


Includes charts covering applications and techni- 
cal data for various contact alloys and specifica- 
tions of the most commonly used stock contacts. 
Sections of the eight-page guide cover points to 
be considered in the design, specification and 
purchase of rivet contacts, laminated contacts, 
spring and blade components, and complete as- 
semblies. Tricon Mfg. Co., 8010 S. Wallace, Chi- 
cago 20, Ill. 


Circle 112 on Reader-Service Card for more information & 


. . Space and 


Robertshaw-Fulton Controls Company «+ 


Urethane Foam Fact File 458 
Urethane: foam’s excellent packaging properties 
are examined in a 20-page “Fact File for the In- 
dustrial and Commercial Packager”. Molding in 
place and contouring advantages are discussed in 
addition to vibration damping, lightness, low cost, 
aging, resistance to chemicals, dampness and 
wire-temperature fluctuations as they relate to 
packaging. Mobay Chemical Co., Pittsburgh 5, 
Pa. 


Aluminum Electrical Conductors 459 


Revised edition “Aluminum Electrical Conduc- 
tors, Stranded-Bare” contains data on conductors, 
core wires, cable reels and conductor lengths. 
Separate physical characteristics and packaging 
tables for ACSR (Aluminum Conducter, Steel 
Reinforced) and stranded aluminum conductors 
are presented, as well as conductor cross-section 
diagrams and reel and coil data. The 24-page 
publication includes 5005 aluminum alloy conduc- 
tors, aluminized steel core wire for ACSR and 
details on a new size of expanded ACSR. Rome 
Cable Div., Aluminum Co. of America, Rome, 
N. Y. 


From inquiry to delivery, Robertshaw gives you personal 
attention, whether your need is for a prototype or several 
thousand bellows. In addition, Robertshaw offers FORMFLEX 
and FORMWELD Bellows as ‘‘packaged’’ units—complete 
assemblies custom-designed for ease of 
installation and lasting performance. 

Write for Bulletin BT 436—see why 
Robertshaw is today’s most advanced 
line of metallic bellows. Or call now 
for a Robertshaw representative to 
help you with your problem. 


BRIDGEPORT THERMOSTAT DIVISION 


Milford, Connecticut 
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460 


standards 


Tap, Die and Gage Standards 


Government “National Microminiature” 
for taps, dies and gages are described in a 10-page 
brochure. The new “OOC” series of precision taps, 
dies and gages conforming to these standards is 
available in kits and refills in production quanti- 
ties. Pitch-diameter specification tables for plug 
and ring gages, and a tap-drill diameter table for 
different depths of engagement are provided. R. P. 
Gallien & Son, 220 W. Fifth St., Los Angeles 13, 
Calif. 


461 


Describes how “Syl-off’ silicone coatings impart 


Silicone Paper Coatings 


nonsticking or release characteristics to a variety 
of package liners, processing papers, interleaving 
and slip sheets. Brochure 8-605 gives typical appli- 
cations for the coated papers including use on raw 
rubber, asphalt, adhesivés and plastic bases. Pres- 
sure-sensitive decals, labels, wallpaper peel free 
from “Syl-off coated separators or backing papers 
without tearing. Samples of the coated paper are 


included in the fold-out form. Dow Corning Corp., 


Midland, Mich. 


Circle 113 on Reader-Service Card for 


 Formflex’ Bellows 


<IV 


For normal temperature, 
pressure sensing applications! 
Robertshaw FORMFLEX Bellows are available in sizes 


from 4%" O.D. to several inches O.D. 


Metals available include brass, phosphor bronze, 
beryllium copper, Monel, stainless steel, 
Inconel-X, etc. Single or double-ply bellows are regu- 
plies available on 


larly produced, with addition 
special order. 


Important cost savings are possible when Robert- 
shaw produces the complete “‘package’’—eliminating 
scattered orders, separate deliveries and inspections, 


462 


A 16-page study consists of data on 10 actual aero- 


High-Strength Fasteners 


space bolt failures, either in flight, on the test stand 


or in preliminary quality-control testing. Short 
comings in fastener procurement are pointed out 
in Emergency Report No. 495 and each case shows 
a generalized description of the applications, de 
tails of the failure and reasons why. Photos show 
type of bolting and metallurgical nature of failure. 


Standard Pressed Steel Co., Jenkintown, Pa. 


Molded Metal Film 

Precision Resistors 463 
Catalog No. 50 describes “Metohm” resistors — 

features, applications, ratings, dimensions, temp 

erature coefficients, design features, specifications 
and characteristics are given. The four-page folder 
includes a load-versus-temperature-rise chart and 
a derating curve for types WL60, 65 and 70. Both 
the four-page catalog and accompanying price list 
are punched for binding. Ward Leonard Electric 
Co., 115 S. MacQuesten Pkwy., Mount Vernon, 
N.Y. 


To obtain copies of 


numbered 


literature circle ap- 


propriate number on Reader-Service card. 


Precision Wire 


Wound Resistors 464 


Technical data, performance curves and _ photo- 
graphs on “Davohm”™ and “Super Davohm” pre- 
cision resistors: miniature, subminiature, axial- 
lead, lug, printed-circuit, high-frequency card-type, 
ceramic and hermetically sealed types. The 20- 
page catalog includes a discussion of a high-reli- 
ability resistor program. The Daven Co., 538 W. Mt. 


Pleasant Ave., Livingston, N.J. 


465 


A bibliography of articles on filtration, filter media, 


Filtration Data 


dust collecting, air-pollution control, air condition- 
ing, sifting, sieving and straining. This 16-page ref- 
erence manual lists the subjects of many articles, 
publications in which they appeared, dates of issue, 
page numbers and synopses of the contents. Snow 
Filtration Co., 129 W. 4th St., Cincinnati 2, Ohio. 
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Formweld Bellows 


For applications requiring 


premium performance! 
Welded of any suitable alloy, Robertshaw FORMWELD 


Bellows give you the exact properties and character- 


Inconel, 


istics you require. Resistance to temperatures above 
1000°F., pressures to 3000 psi plus. Far greater flexi- 
bility per unit of length, lower hysteresis, greater load 
capacity without deformation and lower spring rates 


are available when you specify FORMWELD Bellows. 


and different interpretations of quality. Write for 


Bulletin BT 436 


*Registration pending 


Bellows sizes from 14" O.D. to several inches. Sold 
1 z complete “package” units. Write for Bulletin 
436 


Vinyl-Aluminum 
Laminate 466 
A sample of a new vinyl-aluminum 
“Alcoa 
chips of each of 39 special vinyl 


laminate, Vynalate”, and 
color-pattern combinations are in- 
cluded in a 20-page spiral-bound 
with ‘Alcoa 


brochure, “Design 


Vynalate’ ” suggests uses to indus- 
trial designers and design engineers 
for this material and provides tech- 
nical data which, accompanied by 
the samples, demonstrate seven 
families of special vinyl designs in 
from four to eight colors per design. 
Aluminum Co. of America, 720 


Alcoa Building, Pittsburgh 19, Pa. 


467 


on available 


Film Design File 
Detailed 
types of “Scotchcal”’ film in a ref- 
erence folder. Samples of actual 


information 


emblems, insignia and nameplates 
are included in addition to samples 
of the 630 (chrome, gold and trans- 
parent), the 3650 (white, red, yellow, 
black, aluminum and insignia blue), 
the 3460 (display film) and the 3480 
(yellow-orange and 
fluorescent) 


red-orange 
series. Applications, 
design possibilities, adhesion qual- 
ities and physical properties are 
given for the films. Minnesota 
Mining and Mfg. Co., 900 Bush Ave., 
St. Paul 6, Minn. 


Stereo and Mono 
High-Fidelity 

Equipment 468 
This 28-page catalog covers a com- 
plete line of stereo and mono high- 
fidelity instru- 
ments, ham gear, citizens radios 


equipment, test 


and transistor radios available in 
both kit and wired form. Featured 
is the new Medalist series of stereo 
high-fidelity 
ing of transistorized stereo/mono 
tape deck RP-100, stereo AM/FM 
ST-96 and two 
stereo amplifiers), test instruments 


equipment (consist- 


tuner integrated 


and a citizens band transceiver. 


Illustrations, specifications and 
prices are given for more than 80 
items. Electronic Instrument Co., 
Inc., 33-00 Northern Blvd., Long 


Island City 1, N.Y. 
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It usually pays 
to 








TAKE A SECOND LOOK 


. - even at products which have long 
been considered “perfected”. 


Vitrified clay sewer pipe, for ex- 
ample. Chemically inert and capable 
of lasting centuries — only the joints 
needed improvement. Laboriously 
made in the ditch under bad working 
conditions, they lacked the perma- 
nence of the pipe itself, and suffered 
from the punishment of corrosive 
chemicals, roots, rodents and under- 
ground shifts. 


With the advent of vinyl dispersions 
and CHEM-O-SOL, the entire industry 
took a giant step forward. Molded in 
place at the factory CHEM-O-SOL 
gaskets conform exactly to the uni- 
form shape of the mold and compen- 
sate for out-of-roundness in the pipe 
— a condition that makes conven- 
tional gaskets infeasible. The result is 
a pressure-tight but flexible compres- 
sion coupling adhered forever to the 


CHEM-0-SOL 


pipe by a specially formulated 
NELCO* primer. 


Now contractors join pipe lengths 
simply by sleeving them together. Clay 
pipe producers, contractors, munici- 
palities and homeowners all profit 
from this modern pipe that provides 
better sanitation and cuts costs. 


Hundreds of significant product 
improvements like this one are pos- 
sible with our versatile CHEM-O-SOL 
coating, molding and gasketing mate- 
rial. Our research facilities can turn 
ideas into realities — our application 
methods plant shortens the time be- 
tween development and production. 


Look ahead with CHEM-O-SOL. 
Write for our informative brochure. 
Chemical Products Corporation, King 
Philip Road, East Providence, R. I. 


* Supplied by the Nelco® Lacquer Divi- 
sion of Chemical Products Corporation 


ADAPTABLE 
PLASTIC 
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THE MOST | 


LITERATURE 


Optical and Test Instruments 469 
Illustrations and descriptions of a line of optical and physical 
test instruments. The 28-page bulletin includes abrasion 
testers, colorimeters, color-difference meters, scratch thick- 
ness gages, wet-film thickness gages, portable glossmeters, 
impact testers, multipurpose reflectometers, precision re- 
flectometers, photometric stands, precision transmittometers, 
tensile strength and elongation apparatus, and accessory 
equipment for many of the featured units. Prices are listed 
for all items. Gardner Laboratory, Inc., Box 5728, Bethesda 


14, Md. 


Panel Instruments 470 | 


A standardized line of panel instruments in a choice of sizes, 
case styles, accuracies, pointers, scales and ranges. The 1900 
series is composed of a-c and d-c ammeters, milliammeters, 
microammeters and voltmeters. Features of the units are in- 
cluded, such as springback jewels with locking nuts for fine 
adjustment, interchangeability of clear plastic or ““Bakelite” 
covers, and common base and shell for various mechanism 
types. Fold-out Bulletin No. 01-113 illustrates the new method 
of construction of these panel instruments. Daystrom, Inc., 
Weston Instruments Div., 614 Frelinghuysen Ave., Newark, 


N.J. 


Pilot Lights Digest 471 


Offers condensed technical data on a wide range of pilot 
lights and the lamps for which they were designed. Cate- 
gories described in Form L-161C include subminiature indi- 
cator lights, pilot lights with builtin resistors for neon lamps, 
enclosed assemblies for neon and incandescent lamps, oil- 
tight indicator lights, dimmers, light shields, press-to-test in- 
dicator lights, lens holders for panel mounting, connectors 
and sockets for small lamps. The 24-page digest provides life- 
sized illustrations of the units, catalog numbers, physical and 
electrical characteristics and specification charts, Dialight 
Corp., 60 Stewart Ave., Brooklyn 37, N. Y. 


Photographic Papers and Films 472 
Describes engineering and other industrial photographic 
papers and films and projection materials for engineering, 
offset printing, microfilm and related uses. The 24-page book- 
let includes direct positive papers and films, monobath (mul- 
tiple-copy photocopying) papers and processing solutions, 
27-, 12- and 9-inch diffusion transfer processors, and various 
darkroom and processing machine developers, fixers and 
other solutions. A section, entitled “Darkroom Tips” 
the handling of engineering drawing reproductions and inter- 


, covers 


mediates, as well as a comparison chart containing more than 
30 contact and projection papers and films available. Anken 
Chemical & Film Corp., Newton, N.J. 
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AIRCRAFT DESIGN 
ENGINEERS— 
SENIOR 


Inquire about new opportunities at 


AIRLIFT 
CENTER 
USA. 


Requires engineering degree 
and five or more years experi- 
ence in: Structural, avionics, con- 
trols, electrical and electronics, 
empennage, equipment, fuse- 
lage, hydraulic, landing gear, 
power plant or wing design. 


ENGINEERING DRAWINGS 
CHECKERS—Structural 


Engineering degree and previ- 
ous structural design experience 
preferred. Must have three or 
more years engineering draw- 
ings checking experience. Open- 
ings at intermediate and senior 
level. 


AIRLIFT CENTER U.S.A. at 
Marietta is eight miles from the 
city limits of beautiful Atlanta. 
Due to its location on a plateau 
at a 1050 ft. altitude, residents 
of the Greater Atlanta-Marietta 
area enjoy a year-round climate 
unparalleled in the East. 


Combine work in an exciting 
professional environment with 
living in one of the finest cities 
in the country. 


Write in confidence to: Hugh L. 
Gordon, Professional Employ- 
ment Manager, Lockheed Air- 
craft Corporation, 841 West 
Peachtree Street, Atlanta 8, Ga. 


LOCKHEED / GEORGIA 


All qualified applicants will re- 
ceive consideration for employ- 
ment without regard to race, 
creed, color or national origin. 











1961 


Variable-Speed 
Sheaves 473 


Bulletin 25103 describes two types of mo- 








tion-control variable-speed sheaves. ““MS” 
sheaves rated from 2 to 15 hp and “MCS” 
sheaves rated from 7.5 to 20 hp are illus- 
trated, and tables of specifications are 
provided for models in both series. The 
16-page brochure also covers “Sure- 
Grip” companion pulleys and sheaves, 
variable-speed belts, motion-control motor 
bases and “Quick-Slide’” motor bases. 
T. B. Wood's Sons Co., Chambersburg, Pa. 


Structural 

Design Manual 474 
The story of “Lindsay Structures’. Sev- 
eral sections of the 60-page manual show 
diversity of use, complete listing and de- 
scription of all parts and components, the 
variety of materials in which Lindsay 
Structure is available, a thorough explana- 
tion of special applications and a discus- 
sion of the technical aspects of the struc- 
ture with test data in text, graph and tab- 
ular forms. International Steel Co., Lindsay 
Structure Div., 1321 Edgar St., Evansville 
7, Ind 


Molded and Extruded 

Vinyl and Rubber 475 
Reviews developments in transfer molding, 
transfer splicing and extruding products 
of interest to the automotive, appliance 
and construction industries. Form G-61, 
16 pages, features a variety of one-piece 
dual durometer transfer molded parts and 
shows parts produced by a new dual-com- 
pound extrusion process. Development of 
semirigid vinyl extruded trim and rubber 
extruded over rigid metal for electrical 
insulation is discussed and unusual ex- 
truded cross-sections of vinyl and special 
rubber shapes are included. Geauga In- 
dustries Co., Middlefield, Ohio. 


Socket-Head 

Cap Screws 476 
Specification and performance data for 
the “Unbrako” KS 812 series of stainless- 
steel sucket-head cap screws. The series 
is rated at 125,000 psi minimum tensile 
strength at room temperature and for a 
wide temperature range of application. A 
table of mechanical properties gives ten- 
sile, yield and shear strength, fatigue en- 
durarice and stress relaxation values for 
temperatures ranging from —60 to 800F. 
Dimensional information in the four-page 
Form 2734 covers standard diameter sizes 
No. 8 through 3/8 inch. Standard Pressed 


Steel Co., Jenkintown, Pa. » 
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Solve your 
high-reduction 
gearing problems 
with Gleason 
HRH* 





aeons MR sole tt 


Pieters 
a 





Ratio [Ra | 10% | 12%) 14% | 17% | 21% | 25% 1 31% | 38 
Number of Pinion Teeth 4 a 3 A PE . 2 ee ae eee 
Number of Gear Teeth z=, oj}; «| 2] ao |] ss | o | wi a | oi in | o | ws 
Offset 0.20000 | 0.20000 | 0.25000 | 0.25000 | 0.30000 | 0.30000 | 0.33333 | 0.33333 | 0.33333 } 0.33333 | 0.33333 |0.33333 
Whole Depth | 0.03595 | 0.02859 | 0.03547 | 0.02880 | 0.03888 | 0.03200 | 0.02738 | 0.04480 / 0.03556 
Gear Outside Diameter 1.00000 
0.08800 0.08299 0.07920 0.07800 | 0.06928 | 0.06832 | 0.06809 | 0.06027 | 0.06080 | 0.06720 | 0.06969 | 0.07004 | 0.07182 
| 0.13003} 0.13003 0.13000) 0.13000/ 0.13008) 0.13008) 0.12996 0.12996) 0.12996 | 0.12996 | 0.12996 | 0.11502 | 0.09440 
0.23968, 0.21621) 0.22107) 0.20667) 0.20688) 0.19296| 0.18400) 0.19929| 0.18400 | 0.18400 | 0.17938) 0.17244 0.16998 
0.29429) 0.29792| 0.25413) 0.25613] 0.19344 | 0.19648] 0.13849 | 0.13849/ 0.13849 | 0.13849 | 0.13849 | 0.17031 |0.20024 | 
0.48672] 0.48363) 0.47067) 0.46707 | 0.44944 | 0.44480 | 0.42222 | 0.43289) 0.42667 | 0.42276 | 0.41867 | 0.41422 | 0.41102 
| 0.52597) 0.51392) 0.50013] 0.49040) 0.47360 | 0.46448) 0.43644) 0.45511| 0.44391 | 0.43644 | 0.42951 


41.45| 45.00 | 37.69} 40.83 | 32.03 | 34.55 | 29.42 | 30.56 | 3249 | 34.00 | 35.16 | 37.39 | 39.71 
68.82) 72.37| 72.77) 75.91| 75.63| 78.15 | 79.44] 80.58) 82.51 | 84.02 | 85.18 | 86.26 
Pressure Degrees 10 


Angles . | Eis Meme oe 


Gear Crown Distance 

Gear Face Width 

Pinion Outside Diameter 

Pinion Inner Crown Distance 

Pinion Outer Crown Distance 
Minimum Pinion Mounting Distance | 
Gear Spiral Angle (Deg.) 

Pinion Spiral Angle (Deg.) 





If you're after a quieter transmission, or one that’s more 
compact or flexible, it will pay you to look into our High 
Reduction Hypoids. 

The set shown here, for example, gives a reduction of 300 
to 1. The action is quiet, smooth and continuous. Because of 
the high pinion spiral angle you get overlapping tooth action 
with just one pinion tooth. 

You ean go to ratios as high as 360 to 1, yet stay within 
tight space limits. That’s because the high-offset principle 
permits a more compact and flexible unit than the corre- 
sponding worm and wheel. 


SIMPLIFIED DESIGN PROCEDURE—The above table shows 
one system for obtaining HRH gear dimensions—quickly and 
easily. To establish approximate details of your particular 
HRH pair—just select values from the table and multiply 
them by the gear diameter in inches. For ratios not listed in 


the tables, interpolation between columns gives dimensions 
accurate enough for layout purposes. 

You get the full technical assistance, of course, of our 
engineering services when you design with these gears. We 
work with you on the practical design aspects and make pro- 
totypes. Then we furnish both machines and tooling for the 
desired production rate—without royalties. 

Send along a set of prints of your design and we will be 
glad to make recommendations on how to make the gears at 
the lowest possible cost. 

*Trademark for Gleason High Reduction Hypoids 
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The Fourth Dimension in Design 


J. A. Gilligan, Structures Engineer, United States Steel Corp., Pittsburgh, Pa. 


Design is concerned with the arrangement and pro- 
portioning of structural components made of con- 
structional materials to produce efficient, safe and 
economical structures. Thus, design is concerned 
with both geometrical and material considerations. 
Geometrical considerations involve the three di- 
mensions of space. But these dimensions are inti- 
mately related to, and dependent on the types and 
grades of constructional materials used. In the past, 
the designer was limited to a very few types of con- 
structional materials and, consequently, design was 
essentially one of geometrical considerations. To- 
day, however, research has developed a multiplicity 
of grades of new and different types of materials. 
The designer must concern himself not only with 
the geometrical considerations, but also with that 
“fourth dimension”, which is the selection of the 
most satisfactory and economical type and grade of 
material to perform the required function. 


The Family 
Of Constructional Steels 

With the increased number of steels that are 
available today, the scope of the “fourth dimension” 
in designing with steel is almost unlimited. 

The family of constructional steels comprises 
three different types of steels, ranging in yield point 
or yield strength from 32,000 to 100,000 psi: (1) 
structural carbon steels, (2) high-strength steels and 
(3) heat-treated constructional alloy steels. The 
American Society for Testing Materials (ASTM) 
designations and United States Steel brand names 
for these steels, together with their minimum speci- 
fied strength requirements, weldability and average 
net mill price, in effect April 27, 1961, are shown in 
Tables 1, 2 and 3. 


The Fourth Dimension 
Applied in Design 

The following are examples of how this “fourth 
dimension” can be and is being applied in the de- 
sign of steel structures. 
1. Cylindrical Storage Tanks 

Consider a cylindrical storage tank made of sev- 
eral courses of steel plates such as those used in the 
petroleum industry, as indicated in Fig. 1. When 
filled with a liquid, the pressures on the wall of such 
a tank vary from zero near the top to a maximum at 


100 


TABLE 1. STRUCTURAL CARBON STEEL 





Steel 
(ASTM Designation 
or Trade Name) 


Minimum Strengths 


Specified 





Section 
Thickness 
(Inches) 


Tensile 
Strength 
(psi) 


Yield 
Point 
(psi) 


Average 


Net Mill Price 
(cents per !b.) 


Suitable 
for 
Welding 





A7 
Steel for Bridges and Buildings 


A373 
Structural Steel for Welding 


A36 
Structural Steel 





All 60,000 
To 4, Incl. 58,000 


To 4, incl. 60,000 








33,000 


32,000 


36,000 














To one inch inclusive, YES. Over one inch, varies for different specifications. 


TABLE 2. HIGH-STRENGTH AND HIGH-STRENGTH, LOW-ALLOY 


STEELS 





ASTM Designation 


Specified 
Minimum Strengths 





Section 
USS Thickness, 
Brand Name (Inches) 


Yield 
Strength 
(psi) 


Tensile 
Strength 
(psi) 


Average 
Net Mill Price 
(cents per !b.) 


Suitability 
for 
Welding 





A242 
High-Strength Low-Alloy Steel 


A440 
High-Strength Structural Steel 


A441 
High-Strength Low-Alloy 
Manganese-Vanadium Steel 








To %, Incl. 
Over % to 1%, Incl. 
Over 1% to 4, Incl. 


COR-TEN! 


To %, Incl. 
Over % to 1%, Incl. 
Over 1% to 4, Incl. 


MAN-TEN (A440) 


To %, Incl. 
Over % to 1%, Incl. 
Over 1% to 4, Incl. 


TRI-TEN 








70,000 
67,000 
63,000 


70,000 
67,000 
63,000 


70,000 
67,000 
63,000 


50,000 
46,000 
42,000 


50,000 
46,000 
42,000 


50,000 
46,000 
42,000 








8 7? 


8.4 








1USS Cor-Ten Steel meets ASTM specification A-242 to 4%” inclusive; over 1 to 1%” inclusive; over 2%” to 3” inclusive. 


?Cor-Ten price. 


TABLE 3. HEAT-TREATED CONSTRUCTIONAL ALLOY STEEL 





ASTM Designation 


Specified 
Minimum Strengths 





Section 
USS Thickness, 
Brand Name (Inches) 


Yield 
Strength 
(psi) 


Tensile 
Strength 
(psi) 


Average 
Net Mill Price 
(cents per Ib.) 


Suitability 
for 
Welding 








NONE 





i To 2%” incl. 


Over 2% to 6, incl. 


“T-1" Type A To 1”, incl. 








115,000 
105,000 


115,000 


100,000 
90,000 


100,600 








15.5 
15.5 


13.2 





YES 


YES 
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Carbon steel 
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Carbon steel 
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CYLINDRICAL 
STORAGE TANK 


PRESSURE 
ON WALL 


SECTION 
OF WALL 


Fig. | STORAGE TANK MADE OF ONE GRADE OF STEEL 


the bottom as indicated. In the past, plate thick- 
nesses for the walls of tanks have varied in steps 
from a minimum near the top to a maximum at 
the bottom, as indicated in the figure. By utilizing 
the “fourth dimension” concept, that is, by uti- 
lizing the family of constructional steels which 
are now available, it is possible to use structural 
carbon-steel plates for the top courses of the vessel 
where pressures are low, a high-strength low-alloy, 
50,000-psi yield-point steel in the plates for the 
100,000-psi 
strength heat-treated constructional alloy steel in 


intermediate courses and a yield- 
the plates for the lower courses of the tank where 
the pressure is greatest. In so doing, it is possible 
to design a tank having a uniform wall thickness 
for the full height of the tank, as indicated in 
Fig. 2. 
2. Hybrid Steel Beam Construction 

In the design of beams or girders, it is normally 
assumed that the flanges and the web (s) are made 
of similar strength material. As such, material 
near the neutral axis is understressed. Exceptions 
to this are in girders where different strength 
steels may be applied to correspond to the stress 
gradient in the beam. 

A somewhat different approach to the design 
This 


of beams is now gaining 


Carbon steel 


acc eptanc e. 




















CYLINDRICAL PRESSURE SECTION 
Fig. 2. STORAGE TANK ON WALL OF WALL 


FOURTH DIMENSION APPLI ED IN DESIGN OF STORAGE TANK 


(Continued on next page) 


Built to handle any job 
in the 172-, 220- or 
330-cu. in. range! 


172 CU. IN. 4-CYL. 


DEPENDABLE FORD DIESELS... 
truly modern... truly economical! 


All three highly efficient and economical Ford Diesels 
—the 172-, 220- and 330-cubic-inch model—offer such 
advanced features as: 


COMPACT DESIGN .. . Ford Diesels develop more 
horsepower per pound of engine weight than ever 
before possible! 


330 CU. IN. 6-CYL. POWER UNIT 





172 FOUR 220 FOUR 330 SIX 
DIESEL DIESEL DIESEL 


Basic Model DD a Y 

Type 4-Cyl. 0.H. Valve 4-Cyl. Diesel 6-Cyl. Diesel 
Bore and Stroke— inches 3.9 x 3.6 3.94 x 4.52 3.94 x 4.52 
Displacement— Cubic inches 172 220 330 

















| SUSTAINED HIGH TORQUE ... necessary for ‘‘hang- 
| ing onto”’ heavy loads without stalling. 


| 
| 
| SUPERIOR STARTING .. . all Ford Diesels offer a 
| 12-volt electrical system for faster starting. 


| GREATER ECONOMY ... such features as Free-Turn 


Brake 


Dynamometer 


59 @ 2400 


62 @ 2400 


99 @ 2400 





Ld 


80% Dyn. BHP 


47 @ 2400 


49 @ 2400 


79 @ 2400 





Torque 


Dynamometer 


140# @ 1200 


151# @ 1600 


236# @ 1600 








80% Dyn. BHP 


112# @ 1200 


121# @ 1600 


189# @ 1600 





Compression Ratio 


16.8 to 1 





16 to 1 








16 tol 











| overhead valves and replaceable cylinder sleeves re- 
duce maintenance and downtime, increase engine life 
and provide easier servicing. 


PARTS AND SERVICE . . . high quality, low-priced 
Ford parts are as near as your Ford Dealer, for 
service when you need it! 


YOUR JOB IS WELL-POWERED 
WHEN IT’S FORD POWERED! 


For peak performance all the time, and the mini- 
mum in downtime, call or write us today. We’ll be 
happy to help you select the right power for your job! 


INDUSTRIAL ENGINES 


AND POWER UNITS 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD-MOTOR CO., P.O. BOX 135, DEARBORN, MICH. 
>» FORD INDUSTRIAL ENGINE DEPT., P:O. BOX 6787, LOS ANGELES 22, CALIF. 
> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 





( West of Rockies write to: 
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LAMINA-BRONZE 


The ram guides of this Bliss press utilize Lamina-Bronze | 

DIES AND TOOLS, INC. (electroplated bronze on steel) wear plates to assure long | 
beet ” life and free-running. For all models in the “C” series of 
inclinable presses, Bliss has standardized on Lamina-Bronze | 

ye yO V-Gibs. In like manner, Lamina-Bronze wear surfaces are | 

wee eve more completely described in the best answer for any part that requires the non-seizing | 


Bulletin WP-59, send for your free copy. properties of bronze and the strength of steel. 


Circle 118 on Reader-Service Card for more information 


Fourth Dimension in Design... 


R-7 by %-inch 
‘T-I' steel 





‘T-I' steel 


R-15 by %-inch —— 
‘A-7' steel ~<a A7 steel 


Unit strain 
‘. finchfinch x 10°) 


Unit stress, ksi 
Fig. 3 TEST RESULTS ON HYBRID STEEL BEAM 


approach applies a higher-strength steel in the 
flanges and a lower-strength steel in the web of 
a beam. In Fig. 3 are shown the results obtained 
in a limited investigation made at Iowa State 
University on a beam composed of USS “T-1”" 
steel flanges and an A7 structural carbon-steel 
web. This beam was loaded to produce strains 
in the “T-1” steel flanges equal to about twice 
that associated with yielding of the carbon-steel 
web. Because the flanges remain elastic when 
supporting the load (the stress in the flanges was 
considerably below the 100,000-psi yield strength 
of “T-1” steel), the strains in the web were under 
control and could not become excessive. The 
stress distribution resulting from this loading is 
shown in the figure. This distribution was ob- 
tained by referring the observed strains at various 
locations in the depth of the beam to the stress- 
strain curves obtained for the two different steels. 
Upon relaxation of the test load, a small perma- 
nent deflection of the beam was noted. In subse- 
quent loadings, up to the initial loading condi- 
tion, the beam behaves in a perfectly elastic 
manner; that is, no additional permanent deflec- 
tion was incurred. The residual stresses in the 
web which were incurred on relaxing from the 
initial loading, being opposite and additive to 
the applied stresses, produced in the subsequent 
loading, prevented any further yielding of the 
web. Thus, hybrid beams made of different 
strength steels, in the flanges and the web, are 
capable of -prestressing themselves. This could 
be accomplished either in service or by the fabri- 
cator of the composite steel beam. 

To the author’s knowledge, the first applica- 
tion of different strength steels in the flanges and 
web of a beam was in the main frame members of 
flatbed highway trailers. The “J-Rail” section 
used by Trailmobile, shown in Fig. 4, utilizes 
“T-1" steel flanges and USS COR-TEN steel in 
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THIS SLIM-LINE, TRIM-LINE STYLIST 


Have a look at the most distinctively different meter design 
in years. Start with styling (as your customers do): note the 
thoroughbred leanness, the crisply drawn detail, the overall 
look of precision. Consider function: see how the picture- 
window dial is recessed and angled back for easier reading. 
Ponder practicality: observe that the self-trimming case is 
installed with just a single panel cutout. Sample the specifica- 
tions: choose from two sizes—Model 561, 5” x 2%”, and 
Model 361, 34%” x 2”; both in satin-finish Bakelite; both 
available in standard microampere, ampere, millivolt and volt 
ranges, AC or DC. Prices and other data? Ask for Bulletin 107. 


api} ASSEMBLY PRODUCTS, INC. 
Chesteriand 18, Ohio S.A. 2142 
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send your 
shaft seal 
problems to 
Cartriseal 
—then 


GO FISHING 


Get your shaft seals 
the easy way. Just 
tell us what you 
need. A design 
proposal will be 
sent promptly. 


Write for 
catalog. 

36 pages 
packed with 
helpful 

seal data. 


Cartriseal 
Corporation 


3515 W. Touhy Ave. 


Lincolnwood, Illinois 
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the web joined together by welding. The 35-ft- 
long trailer shown weighs only 8500 Ib, but sup- 
ports a payload of 50,000 lb (see DESIGN NEWS, 
October 10, 1960, page 98). The application of 
the different steels in these frame members re- 
sulted in 1500-lb weight savings over a previous 
design for a similar capacity trailer having frame 
members made of a high-strength steel. 

3. Prestressed Steel Construction 

The principle of prestressing structural mem- 
bers is not new. Its use in conjunction with con- 
crete is well known. The principle has been 
applied in steel construction to a limited extent. 
Essentially, the principle involves the prestressing 
of a member or structure in a direction opposite 
to that incurred by the member or structure 
while in service and holding this condition by 
various devices. The following represents an 
interesting application of the “fourth dimension” 
in design in prestressed beams. 

The Iowa State Highway Commission recently 
let a contract for a 240-ft-long by 30-ft-wide con- 
tinuous prestressed steel I-beam bridge. This 
bridge, designed by the Iowa State Highway Com- 
mission, will have 73-1/4-ft-long end spans and 
a 93-1 /2-ft-long interior span. 

During fabrication, lengths of the beams sub- 
jected to positive bending in service will be pre- 
stressed to produce negative bending and, like- 
wise, the lengths of the beams subjected to nega- 
tive bending in service will be prestressed by 
positive bending. To produce the _prestress, 
lengths of A36 steel wide-flanged beams will be 
flexed a predetermined amount by the steel fabri- 
cator. Then unstressed lengths of USS “T-1” o1 
“TT.” 
the flanges. The lengths receiving the negative 


type A steel plates will be tack-welded to 


moment prestress will receive one plate on the 
bottom flange of the beam (on compression 
flange of beam during prestressing), and lengths 
receiving the positive moment prestress will re- 
ceive plates on the top and bottom flanges of the 
beam. When the flexing load is removed, the 


FLAT-BED TRAILER SHOWING SECTION OF 
Fig. 4 ‘J-RAIL' BY TRAILMOBILE 
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New Federal Combin-O-Tool Method 
SAVES UP TO 46% ON 
SHORT RUN STAMPINGS 


Some typical parts produced by Federal Combin-0-Tool Method. 
Combined operations mean lower cost short run stampings whenever 
they can be provided by the Federal Combin-O-Tool Method. 
Where it formerly took 4 or 5 operations—it can now be done by Federal 
with only 2 or 3 operations. The labor savings are passed on to you in 
lower cost stampings. 
Send your prints or parts today to see if they can be done with the 
new Federal Combin-O-Tool Method. The savings will please you. 


FEDERAL SHORT RUN 
STAMPING, INC. 
932 Lyell Avenue 


FEDERAL STAMPING 
COMPANY 
7332 Atoll Avenue 


FEDERAL TOOL 
& MFG. CO. 
3632 Alabama Avenue 
Minneapolis 16, Minn. Rochester 6, New York North Hollywood, Calif. 
WEst 9-7843 Clearwater 4-9523 TRiangle 7-0452 
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w pneumatic 
timer... 


MODEL 86 


FOR MANUAL START AND AUTOMATIC STOP 
FOR ANY TIMED PROCESS OR OPERATION 


%& Compact — requires only 


%x May be mounted in any 
7'/2 sq. in. for mounting 


position 


Accurate — maintains 


% Timing Range —0.2 sec. 
+15% of mean setting 


to 60 sec. 
%& Operates on 90% captive air principle 


A high quality — low cost timer whose mechanical 
life has been tested to over 10 million operations. 
(Switch 1 million). 


Write for Bulletin No. 1620 for complete specifica- 
tions. Address Dept. DN-861. 


; MANUFACTURING COMPANY 
"Baraboo, Wisconsin 
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tru-Lay PUSH. conTROLS PROVIDE 


Dependable ‘. REMOTE 


Economical =: 


Easy-to-Use “ CONTROL 


F 
j 


e If your products involve remote control—electrical, 
hydraulic, pneumatic or direct—TRU-LAY PUSH-PULL FLEX- 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over long or short distances 
—up to 150 feet from the control point. Because they oper- 
ate while flexing, they can snake around obstructions. They 
will not buckle. They’ re factory-lubricated for life, unaffected 
by temperature extremes. They are ruggedly constructed, 
easily installed and operated, sealed against dirt and mois- 
ture, and will handle jobs with as much as 1,000 lbs. input. 
PUSH-PULL CONTROLS are simple, have but one moving part, 
are noiseless, and give a lifetime of accuracy. Mechanical 
linkages, on the other hand, are complex. Unlike PUSH-PULL 
CONTROLS, they are made of many parts, wear at many 
points, and produce increased backlash, lost accuracy, and 
vibration rattles. 


CABLE SIZES AVAILABLE Operating Heads to Fit Your Design 
for loads up to 125 Ibs. 
Maximum input 


Load in Pounds Heavy Duty ¢ For rugged duty, 

Control (Dependent but where operation must be 
Dimension on Travel) smooth and accurate. Meets 
- all requirements for depend- 
3/32" 30 ability and life. 





1/s" 66-126 Light Duty e Smooth, accurate, 
3/16” 115-175 dependable performance at 
1/4” 300-600 low cost. Your choice of sev- 


5/16” 700-1,000 eral types of knobs. 











Selective Friction « Amount of 
friction can be changed to meet 
individual requirements. Fric- 


PUSHIN. vata rice sHows How | tion constant at any setting. 
TO SIMPLIFY, IMPROVE DESIGN | position Lock « A slight turn of 


e Write for your PUSH-PULL the T-type handle locks the 
Data File. It contains a control in any position. Two 
complete set of engineering sizes for light and heavy-duty 
bulletins which describe in applications. 

detail the operation of 
PUSH-PULL CONTROLS, their Micro Control « Push or pull 


applications, features and the knob for instantaneous re- 
advantages. sponse, then rotate knob for 
vernier adjustment. 


PUSH-PULL CONTROLS 


Automotive and Aircraft Division « American Chain & Cable Company, Inc. 
601-B Stephenson Bidg., Detroit 2 
6800-B East Acco Street; Los Angeles 22 »« 929-B Connecticut Ave., Bridgeport 2, Conn. 
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Fourth Dimension in Design... 


lengths of beams will return to approximately 
their original shape, but will contain locked-in 
stresses to offset the stresses to be encountered by 
the lengths in service. Continuous fillet welds 
joining the “T-1” steel plates and the carbon- 
steel beams will be made after the flexing loads 
are removed. These prestressed lengths will be 
assembled in the field with either high-strength 
bolts or rivets. The lengths of prestressed steel 
beams subject to positive bending in service are 
designed to act compositely with the reinforced 
concrete roadway slab, The sizes of beams and 
plates and the amounts of prestress are calc lated 
so that when the bridge is under design load, the 
maximum stress in the A36 steel beams is 20,000 
psi and the maximum stress in the “T-1” steel 
plates is 50,000 psi. Typical stress distribution 
in the prestressed beams and in the same beams 
when supporting service loads is shown in Fig. 5. 
t. Maintenance-Free Structures 

The previous examples illustrate the applica- 
tion of the “fourth dimension” in design on the 
basis of the different strengths of the construc- 
tional steels. Interesting possibilities exist for the 
application of this dimension, not only on the 
basis of strength, but also on the basis of the im- 
proved atmospheric corrosion resistance of the 
higher-strength steels over the structural carbon 
steels to obtain lighter-weight, lower-cost, main- 
tenance-free or near maintenance-free structures. 

The first application of this novel characteris- 
tic of a high-strength steel, such as COR-TEN 
steel in building construction, will be in the John 
Deere and Co. office building to be built in 


Prestress+dead 
and live loads 


ial Prestress +50,000 psi 
Pier 
sections 
(positive 
moment 
prestress) 


Prestress+deod 
Prestress and live loads 


End and center 

sections 

(negative 

moment 

prestress) 20,000 
TI’ + 


STRESS DISTRIBUTIONS IN i 
Fig. 5 PRESTRESSED STEEL BEAMS 
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range of molding applications such as high strength 


ASS and impact resistance in automobile dash boards 
Uaemallhs “<2S9...excellent electrical /#- properties for cable 


ot — =: 
SLX ONE ° 


bras 


wily Mea 


cram Tasomamtion Town sie a» sue x » | COMNECIOLS ea. ..igh heat distortion temperature 


built entirely of unpainted, ungalvanized USS COR-TEN. 


Se ee ae ee re ...low water pick-up in distributor 


unpainted condition in electrical transmission 
towers is also gaining acceptance 


ace on pi ticasin ot oem CAPS LEC)... OutStanding dynamic fatigue resistance 


Spz t n 
standing applications of the “fourth dimension” 
in the designs that have been achieved ip oil- 


wing rip aoad tight and powers nm TOF “living hinge” in accelerator pedals ey and 
Pant sane snap-fit closures” fs for containers...outstanding 

chemical 4-\ resistance plus high gloss, surface hard- 
ant pclae parecer (ngs and quality “feel” in dinnerware S—2.. All avail- 
mi woman he oabge were are pe ADE TOF VOLUME PFOdUCtiON — Tetisrofproduets made with Escon poly 


plus three additional papers. These are: “Lighter Weight propylene us growing every day. Try this 
and Lower Cost Achieved with Stronger Steels”, Dr. G a versatile molding material for your prod- 
Haaijer; “Column Strength of Constructional Steels”, Dr. Os t . . . E, ° 

L. S. Beedle et al; “New Steels and Products for Advanced a OW NES COS . uct. For full information write to njay, 


Engineering Design”, R. W. Simon. For your copy of the 15 West 51st Street, New York 19, N. T. 


informative design booklet, circle Reader Service No. 548. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
| ENJAY CHEMICAL COMPANY 
For free copy of booklet, circle A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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let’s take the heat off = {<2 
Speed Reducers! __ 


toughest little customers in captivity. 

It reduces speeds day-in, day-out, with 
little complaint. While it works long and hard, 
it has limitations—set by ratio, center distance, 
RPM, mechanical and thermal HP ratings, etc. 
And, depending upon how precisely it was 
selected and fitted to the job requirements, 
it will do what it has to do. 


\ worm gear speed reducer is one of the 


But sometimes it’s forced to play outside of 
its league. It must cope with job requirements 
that vary from here to there—normal 8 to 10 
hour service without recurrent shock, the same 
length of service where there is some shock 
loading, continuous low-speed service and al- 
most countless others. But the thing that really 
puts the pressure on reducers, the thing that’s 
lurking in every set of job requirements—is 
h-e-a-t. 


When you exceed the thermal capacity ofa 
reducer for more than an hour or so, excessive 
temperature thins the lubricant resulting in 
wear; material, bearing and oil seal failures; 
etc. Of course, the proper lubricant will help 
but it can’t cure the continuing problem of 
excessive heat. 


So how can we lick this toughy? One way is 
to build the reducer housing oversize, big 
enough to radiate the heat away and keep 
temperatures down. But this type sticks out in 
aisles, louses up compact designs and barks 
shins. Then, we might try a smaller housing 
complete with fins on it to dissipate the heat. 
If this still doesn’t work, another trick is to 
use a reducer with capacities and ratings a step 
above the ones we need. This is sending a man 
to do a boy’s job. It’s impractical, inefficient 


Fp 
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a 
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and costly. There has to be an easier, better, 
saner and cheaper way to do it. And there is! 


In certain cases, where the size and type of 
reducer permits and where we can gain enough 


in thermal HP rating to keep heat generation | 


in bounds, Cone-Drive Gears does it with 
fan-cooling. 


What’s that? Simple. Just add a fan to the 
worm shaft plus the necessary air shields, fan 
cover, etc., and presto!—heat is no longer a 


problem. The air shields direct the fan-pushed | 
air over the fins on the lower portion of the | 
reducer. The fins are shaped and spotted to 
guide the air stream where it is needed. Thermal | 
HP ratings are boosted tremendously, as high as | 


147% above those of standard reducers in some 


cases! Those over-worked, over-heated reducers | 


will now do the job you bought them to do. 


Other advantages? They’re here in abun-| 
dance. The size of the reducer stays the same. | 


All parts on a Cone-Drive fan-cooled reducer 


are 100% interchangeable with parts for stand- | 


ard reducers. Oil capacity is identical. Shields 
are quickly removed without disconnecting the 
reducer. (This is important where severe oper- 
ating conditions make periodic cleaning neces- 


sary). The reducer can also be operated without | 


fan-cooling just by taking off the fan and shields. 


This simple addition to standard Cone-Drive | 
HU speed reducers might be just your answer— | 
might save you some money. Write for Cone- | 
Drive’s Bulletin CD-218. It will tell you all 
about the full line of Cone-Drive double- | 
enveloping worm gear reducers as well as the 


fan-cooled kind. Cone-Drive Gears, Div. 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
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PAPERS 


Copies of these papers may be obtained by writing to 
technical society indicated. Addresses follow last item. 
ELASTOMERIC ADHESIVES .. . 
TOOL; W. C. 
Div., Minnesota Mining & Mfg. Co., St. Paul, 
ASME No. 61-MD-13; $1; to ASME members, $0.50. 
A discussion of adhesives which are basically elasto 


INDUSTRY’S NEW 
O’Leary, Adhesives, Coatings and Sealers 
Minn.; 


meric in character. Includes a large variety of prod 
ucts obtainable from natural, reclaimed and synthetic 
rubbers in combination with natual and _ synthetic 
resins, and with a variety of solvents and diluents. 


ELECTROMAGNETIC POWER SYSTEMS FOR SPACE 
APPLICATIONS; N. W. Bucci and R. W. Briggs, Westing- 
house Aero-Space Dept., Lima, Ohio; ARS No. 61-188-1882. 
Considerations which affect the design and selection 
of electrical generators, their association controls and 
conversion equipment. To realize a space power system 
in the megawatt power level will require extensive 
effort in development of application and fabrication 
techniques. A minimum weight energy 
system results only when an integrated system analysis 


conversion 


is used. 


A PROFILE OF ALUMINUM ALLOY CYLINDER 

BORES; N. W. Smith, Aluminum Company of America; 

SAE No. 369D; $1; to SAE members, $0.75. 
Wear rates of aluminum alloy cylinders are comparable 
to commercially used cylinder and cylinder-liner mate 
rials. Production economies, reduced weight and im- 
proved heat transfer can be gained by aluminum 
cylinder bores. Increasing laboratory successes and pub- 
lic acceptance of a proven high-production engine with 
an aluminum bore have stimulated interest and 
brought about increased activity in all engine fields. 


COST AND VALUE OF SMALL TOLERANCES AND 
SMOOTH FINISHES; William W. Gilbert, General 
Electric Co., Schenectady, N. Y.; ASME No. 61-MD-12; $1; 
to ASME members, $0.50. 
The cost of producing a surface is affected radically 
by the specifications for tolerances and finish, the 
process used, the material cut and the volume produced. 
The product cost can be reduced by the optimum selec- 
tion of all cost factors through use of the charts in 


this paper. 


STRUCTURAL ASPECTS OF REACTOR AND HEAT 
EXCHANGER DESIGN; W. L. Greenstreet, Reactor Div., 
Oak Ridge National Lab., Oak Ridge, Tenn.; ARS No. 
1744-61. 
Certain basic aspects of operational behavior must be 
examined for a given design regardless of whether it 
is a reactor component or a heat-exchanger element. 
This paper applies primarily to high-temperature de- 
sign. Analytical or experimental methods used in in- 
vestigating each phenomenon are given and the “state 
of the art” for each case is summarized. 


NITROGEN OXIDES AND ENGINE COMBUSTION; 

D. B. Wimmer and L. A. McReynolds, Phillips Petroleum 

Co.; SAE No. 380E; $1; to SAE members, $0.75. 
Consideration of nitric oxide as one of the factors in- 
fluencing the combustion behavior of an engine. Ulti 
mate importance of nitric oxide effects in influencing 


e196 





such practical results as octane blending behavior and 
knock rating differences between engines is not known 


with any certainty at present 


FACTORS AFFECTING THE DESIGN OF RELIABLE 
ELECTRICAL CONTACTS; Morris A. Oliver, AMP, Inc., 
AIEE No. CP A 61-5020 


Some of the parameters concerned in the design of reli 


Research Div., Harrisburg, Pa.; 

able electrical contacts. A discussion of accelerated life 
tests currently in progress indicates that a properly 
crimped terminal of the type described, operating un 
der normal conditions with practical failure levels im 
posed, will support and complement equipment relia 
bility 


TENSIONS IN STRAIGHT AND CURVILINEAR BELT 
CONVEYORS; W. A. Windler, Design Engineer, 
Utah Construction & Mining Co., Palo Alto, Calif.; ASME 
No. 61-SA-11 

A simplified method of tension calculations in belt 


Senio7 


conveyors suggests the same approach regardless of 
A Key 
Diagram is introduced for quick identification of criti 


whether the belts are straight or curvilinear 
cal tensions for all basic conditions. This method per 
mits establishment of tension values for the design of 
concave and convex curves and also for the design of 
drive and take-up when not located at conveyor ends 
The purpose of this paper is to present a faster way 
to find all belt tensions necessary for the proper design 
or selection of conveyor components 


GAS TURBINE SHAFT DYNAMICS; Glen Hamburg and 

Jon Parkinson; Continental Aviation and Engineering 

Corp.; SAE No. 382B; $1; to SAE members, $0.75. 
Describes the effect of compliance in the bearing sup 
port structure on critical speeds for high-speed turbine 
rotors. Compliance can be adjusted to advantage by 
means of a simple cantilever spring system of much 
lower stiffness than the general structure. The use of 
a model to examine some of the vibrational character 
istics of a proposed engine design prior to commencing 
full-scale engine development is discussed. 


THEORETICAL PRESSURE DISTRIBUTION IN JOUR- 
NAL BEARINGS; Kichiye Habata, 
Sat6 Agricultural Machine Mfg. Co., Shimane Prefecture, 
Japan; ASME No. 61-APM-20. 

By assuming oil viscosity constant, Reynolds’. equation 


Research Engineer, 


for journal bearings has been solved in a manner simi 
lar to Hill’s method. Two approximate solutions using 
E. O. Waters’ method and Ritz’s method have been 
added. In order to show a justification for assuming 
the viscosity 
solved for the infinitely long bearing with variable 
viscosity and the solution was compared with that of 
Sommerfeld. 


constant, the Reynolds’ equation was 


American Institute of Electrical Engineers, 33 W. 39th St., 
New York 18, N. Y. 

American Rocket Society, 500 Fifth Ave., New York 36, 
N. ¥. 

The American Society of Mechanical Engineers, 29 W. 39th 
St., New York 18, N. Y. 

Society of Automotive Engineers, Inc., 485 Lexington Ave., 


New York 17, N. Y 
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In basic switches... 


“7MP1" 


“SK"’ 


you can have quality 


“AS408" 


and economy! 


““PL’’— Designed especially for use on domestic appliances. 
Snap-on terminals for easy wiring. Single-pole single-throw or 
double-throw contact arrangements. Some single-pole single- 
throw are available. 


*““7MP1" — Enclosed mercury switch, unaffected by water or 
vapor and resistant to oil, alkalies and acids. Embedment mate- 
rial safeguards the switch from impact and provides seal at the 
lead entrance. 


**SK"’ — Unhoused, lightweight switches designed for appli- 
cations requiring low-cost snap-action switch. Unusual high 
quality and long life for such a low price. Available in a variety 
of contact arrangements. 


**V3"" — Miniature precision switches. Exceptional quality, long- 
operating life and high electrical capacity in a postage-stamp 
sized switch. Especially adaptable to multiple cam-operated 
gang-mounted systems. 


“DM” — Low-cost snap-action switch. Snaps into panel open- 
ing without tools. Ideal switch for mechanical or manual opera- 
tion on appliances, vending machines or other similar uses. Case 
and plunger are of material that resists wear and corrosion. 


HONEYWELL INTERNATIONAL 

Sales and service offices in all principal cities of the 
world. Manufacturing in United States, United King- 
dom, Canada, Netherlands, Germany,France, Japan. 


**AS408"’ — Small size mercury switch offers space-savings and 
economy. For use on animated displays, freezer lids, floats, etc. 
Single-pole single-throw contact arrangement. 


“*Z"" Series — Well suited for applications where a compact, re- 
liable, precision switch is needed. 


By specifying MICRO SWITCH basic switches you can always be 
sure of precision and reliability that is thoroughly tested in the 
industry's most complete laboratory for small and subminiature 
switches. This MICRO SWITCH quality makes the economical 
price of these basic switches even more attractive. For informa- 
tion about MICRO SWITCH basic switches, see the Yellow Pages 
for the nearest MICRO SWITCH office. Send for catalogs. 


MICRO SWITCH...FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 
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CONTROLS 


Pantograph Stylus Mounting Eliminates Lost Motion, Maintains Tracer Sensitivity 


Problem: 

Design a single-axis (180-deg) tracer head for ma- 
chine tool contouring control systems. Stylus of 
tracer must be able to be deflected from any point 
in circle and must provide an output signal propor- 
tional to error between actual position and position 
stylus should occupy. Tracer must be free of lost 
motion or undue friction and should have a con- 
stant sensitivity independent of stylus length. It 
must also be easily adapted to both hydraulic and 
electric systems, and readily convertible to two- 
axis (360-deg) and three-axis systems. 

























































































E. J. Stefanides, Central States Editor 


Solution: 

These problems were solved by a tracer head de- 
sign in which the stylus system is mounted on a 
pantograph or double-hinge linkage supported by 
adjustable ball bearings. This method of mounting 
eliminates lost motions and undue frictions, and 
provides a tracer whose sensitivity is not affected 
by stylus length. 

With the pantograph arrangement the stylus is 
always held vertical and always describes a circle of 
the same diameter. Thus, the stylus generates a 
neutral cylinder and sensitivity of the tracer is in- 
dependent of stylus length. 

Transfer of the stylus motion to the sensing de- 
vice is accomplished by a ball and two inverted 
cones. The upper cone is fastened to the bottom of 
a vertical shaft which rides in linear ball bearings 
that may be adjusted to eliminate lost motion. This 
shaft carries the sensing element which may be 
either the core of a differential transformer or the 
spool of a hydraulic valve. The shaft is spring- 
loaded downward to hold it in contact with the 
ball and hold the ball in contact with another in- 


3 

PANTOGRAPH or double-hinge 
linkage is mounted upon ball 
bearings in such a manner that 
end play and lost motion can be 
taken up easily by adjustment. 
Radial displacement of stylus is 
translated into vertical component 
by ball between two inverted 
cones. Lower cone is fixed to 
stylus mounting element. Upper 
cone is fixed to spring-loaded, 
movable vertical shaft. Shaft is 
mounted in movable linear ball 
bearing supported by clamps, 
which can be tightened to remove 
all lost motion. Vertical shaft 
carries sensing element, in_ this 
case differential transformer core. 
It also carries bracket which sup- 
ports actuating screws of limit 
switches. Switches actuate high- 
speed shift to provide fast tra- 
verse to null when limit is 
exceeded. 


verted cone in the stylus support element. As the 
stylus is moved radially, the bottom cone moves off 
center, causing the ball and top cone to transmit a 
vertical motion to the sensing-element shaft modu- 
lating the output signal. To keep the unit within 
the control range, a bracket has been added to the 
sensing element shaft to actuate limit switches. This 
provides shifts for a fast traverse to return tracer to 
null when predetermined limits are exceeded. 

In addition to providing an output signal pro- 
portional to error, this arrangement can be made 
very accurately. The ball of this arrangement is 
inherently very accurate and the cones are easily 
ground to an accurate taper and concentricity. 
Conversion of the unit to a 360-deg tracer can be 
accomplished by external switching while three- 
dimensional control is provided by a special bottom 
unit, which allows vertical movement of the stylus. 

This tracer unit was designed and is manufac- 
tured by the Kase Mfg. Co., Cleveland, Ohio, for 
the Reliance Electric and Engineering Co. of 
Cleveland, manufacturer of the contour-tracer con- 
trol systems with which it is used. 
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DOUBLE HINGE LINKAGE 


Template 





Workpiece 


Stylus on mechanical neutral 


Stylus 


Null circle 


SCHEMATIC 
applied to one-axis (180-deg) tracer control system where feed 
is independent. and null 


shows essential functions of tracer head as 


Mechanical neutral circle have 


fixed spacial relationship to tracer head and tracer mounting. 


CONVERSION TO THREE-DIMENSIONAL TRACER 
HEAD is accomplished by mounting stylus-holding element 
(lower vertical shaft) on linear ball bearings. Tracer head 
then becomes sensitive to both side and end force on 
stylus. With this conversion it may be used. for deep- 
cavity work as on rise and fall milling machines. 


TRACER HEAD. is signal producer used in contouring- 
control system for machine tools. Signal spreduced is pro- 
portional to error that exists between position tracer 
should occupy and its actual position. Basie mechanism 
is classified as 180-deg tracer which approximately describes 
quadrants it can follow. By external switching it can be 
converted to 360-deg class. It also can be converted to 3D 
(three-dimensional) tracer by use of special bottom unit. 
Maximum operating range of unit is 6.100 inch. Range is 
linear from 0.01 to 0.100 inch. Operating force required 
is 3-5 Ib. 


Stylus on null circle 


PANTOGRAPH 
LINKAGE 
maintains 


always 
stylus in 
vertical position. Stylus 
therefore, 
neutral cylinder rather 
than neutral cone, and 


generates 


sensitivity of tracer is 
not affected by 
length of 


varia- 
tions in 
stylus. 


BALL-SWIVEL PIVOT 


Tool 


Stylus outside null circle 
i 
E, « 





Limit switches for fast traverse 


oo 
bd 
Within null circle, output signal moves tracer and tool toward 
template. With stylus displaced to any point on null circle, 
voltages balance and output signal is zero. Outside of null 
circle, output signal reverses. 
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INFINITE RANGE 
EXTREME ACCURACY... 











VARIABLE SPEED DRIVES 


The Graham Drive gives extreme accuracy of speed: holdin 
and reset from any desired top speed to zero. Range an 
accuracy are assured through the correct application of me- 
tallic traction in the first stage of a compound planetary 
system. 

Three planet roller cones are canted in a carrier to tractionally 
engage an encircling control ring . . . Pinions on the large 
ends of the rollers mesh with a ring gear joined to the output 
shaft . . . Speed is changeable running or stationary . . . 
Planetary action provides overload protection. The dial 
permits settings to one part in 4000. 

A wide choice of built-in motors, reducers and controls is 
available in sizes-fractional to 3 HP. Write for full per- 
formance data. 


Ask for Graham Catalog 550. 


TRANSMISSIONS, INC. 


Menomonee Falls, Wisconsin 
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inside Story on 
ball screws 


Internal ball return simplifies nut mounting when you use Scully-Jones 
Super-Cision recirculating ball screws. Compact, clean design keeps 
nut smail in relation to screw . . . gives you maximum rigidity and 
strength in limited space. Multiple single-revolution circuits. reduce 
forces between balls. Diameters and lengths to suit your requirements. 
Request Bulletin No. 25-50 for complete facts and features. 


SPECIAL PRODUCTS DIVISION 


Seully-Jones and Company 
1932 South Rockwell Street, Chicago 8, Illinois 
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PINE MODEL 50M 
Hand Hydraulic Pump 
© %” Piston e Up to 50,000 psi 


°e 3%” Stroke e For high pressure 
© Self-sealing vaives static testing 


The new PINE Model 50M Hand Operated Hydraulic Pump 
develops pressures up to 50,000 psi. Designed primarily for high 
pressure static testing, the Model 50M has a %” piston, %4” 
stroke and bubble-tight, self-sealing valves and release screw. 
Piston, barrel and valve block are of heat treated alloy steel. 
Intake and pressure release valves are contained within the 
unit. Pressure gauge optional. Weight: 60 Ibs. complete with 
36” pump handle. 
Write for tree Bulletin 50M for prices 
and complete specifications 


AVA \Y Pate Yl od On 


1635 East 22nd Street, Los Angeles 11, California 
Circle 126 on Reader-Service Card for more information 
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6 BASIC SIZES 


@ Speed up to 200 RPM 

©@ Power up to 40 in. Ib. 

@ Open or enclosed case 

© Continuous or 
intermittent 

@ Machine cut gears 

® Finish ground shafts 

© Special features 
available 

® Millions in use 

@ Prompt delivery 

@ Samples at once 

@ Ask for our literature 


a 


Motoresearch also designs and 

produces high frequency motors, 

generators, rectifier type power 

supplies and other Special Elec- 

trical Equipment. We invite your 

inquiries. 

pren TYPE- MOTOR 

MILLIONS OF MOTORESEARCH GEARMOTORS NOW IN USE! 
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IDEAS... CONTROLS 


Magnetic Amplifiers Control Traction on Saturn Tower 


Edward W. Schrader, Western Editor 


A dual magnetic-amplifier motor control eliminates 
switching in the operation of the traction drive 
for the Saturn Missile Tower. Four trucks carry the 
tower, each truck driven by a 100-hp motor. The 
two trucks on each side have their motors connected 
in series. This uses the principle of load-sharing 
found in d-c motor operation for cranes. 
Closing the master switch in the control console 
releases all thruster brakes on the drives. The ini- 
tial movement of the master switch applies an un- 
balancing current in the magnetic amplifier wind- 
ings of the preamplifier. This unbalance in the 
control winding furnishes a higher voltage in the 
forward direction to the exciter, which in turn fur- 
nishes a voltage on the motor armatures, causing 
torque in the forward direction. Further movement 
of the variable transformer master switch increases 
the reference voltage in the forward direction to 
increase forward motor speed. Similarly, movement 
of the master switch in the reverse direction pro- 
vides torque on the motors in the reverse direction. 
Both the north and the south side of the tower 
have essentially the same loop circuit. The magnetic 
amplifier windings SSX1 and SSXA2 are connected 
to oppose each other across the interpole winding 


of the generator to provide IR compensation. The 
amount of compensation may be adjusted. 

The magnetic amplifiers have five control wind- 
ings. Smaller magnetic amplifiers serving as pre- 
amplifiers, combined with larger magnetic ampli- 
fiers operating directly in the exciter fields, give a 
total of seven control windings. 

The four preamplifiers receive the reference 
voltage from the master switch to establish speed, 
as well as a tachometer generator voltage and a 
feedback from their own output into one of the 
control This arrangement in- 
creases the stability of the system. 

The output of the four preamplifiers then is fed 
into the main magnetic amplifiers. These ampli- 
fiers also have feedback for IR compensation, 
current limiting and antihunt. 

The Saturn Missile Tower was erected for NASA 
under the supervision of the U. S. Army Corps of 
Engineers. Electrical circuit design is by Rundel 
Electric Co., Millbrae, Calif., under subcontract to 
Pacific Coast Engineering Co., Alameda, Calif., who 
has responsibility for the traction drives. The tower 


input windings. 


contract was administered by the Fabricating Div. 
of Kaiser Steel Corp., Los Angeles, Calit. 
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TRACTION DRIVE UNITS are 12 wheel trucks. Eight 
wheels of trucks are driven by 100 hp d-c motor through 
three right-angle speed reducers. Sand boxes for increased 
traction are provided on drive truck wheels. Selsyns, for 
error adjustment of skew, are mounted on small trailer 
wheels. These wheels are match ground to plus or minus 
6.001 inch in dia. Builtin skew error is limited to 1/2-inch 
linear over run of 642 ft. 


CONSOLE for traction control. 


TRACTION DRIVE SYSTEM block diagram for Saturn 
Missile Tower shows north and south loops for motor 
control. Magnetic preamplifiers are designated NSXAI, 
NSXA2, SSXAI and SSXA2. Larger magnetic amplifiers 
are designated NSX1, NSX2, SSX1 and SSX2. Error adjust- 
ment for skew feeds demodulated voltage to south loop, 
thereby correcting speed of traction motors on south side 
of tower. Deceleration is limited to from 0.001G to 0.03G. 
Tower has 90-ft centers and maximum allowable skew is 
two inches. 


PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


Great for waterways 


One key advantage of Hetron polyester 
resins is durability under stress. This 
quality turns out to be particularly 
pertinent for Gale Products, a division 
of Outboard Marine Corporation. 

In the outboard motors produced by 
this Illinois firm, shroud permanency 
was a problem. The solution was to 
make them of Hetron reinforced with 
fibrous glass. A critical step in the pro- 
duction process consists of two baking 
operations at 240°F. The material takes 
the bakes without crazing. 

In use the shrouds won’t crack, 


GALE PRODUCTS 


craze, or corrode. They resist denting 
and abrasion, have high impact 
strength, are lighter than metal covers 
(about 3 Ibs. lighter in the case of a 
50-hp motor), protect motor parts from 
water spray, are about 15% less expen- 
sive to produce than metal covers. 

An additional benefit is the transfor- 
mation of the motor’s roar to a pleasant 
purr, which permits boaters to enjoy 
conversation with their sport. 

Hetron resins have properties that 
make for superior performance in a 
wide variety of applications. We'll be 
happy to send you detailed information 
on this family of premium polyesters. 


Look-—no coils 


Get to the heart of a new and better 
product, and often you'll find a Durez 
plastic. 

For instance: this little precision 
potentiometer. It’s better because it’s 
simpler—contains no resistance wire, 
no varnish, no cement to come unstuck 
and cause failure. 

Instead, the metallic wiper (at pencil 


e Hetron® for outboard motor shrouds 


e Plastic potentiometer 


point) rides on an almost friction-free 
plastic ring, the resistance element. The 


NEW ENGLAND INSTRUMENT CO. 


ring is made of diallyl phthalate resin 
mixed with carbon. The buttonlike in- 
sulating base is a standard Durez 
diallyl phthalate molding compound. 

Potentiometers made with these ma- 
terials just don’t seem to wear out. Nor 
do they lose their excellent insulation 
properties in clammy surroundings. For 
these reasons, the little instruments are 
being specified widely for missile and 
rocket control systems, computers, and 
servo gear. 

When your design project needs a 
moldable material of far-betier-than- 
average electrical properties—plus re- 
sistance to moisture and heat—think of 
Durez diallyl phthalate molding com- 
pounds. We'll gladly send you facts 
about them. 


For more information on Durez materials mentioned above, check here: 


Cj Bulletin D-6: properties and applications of Hetron fire-retardant resins 
C) Data sheets: facts about diallyl phthalate molding compounds 
[) Data on phenolic resin compounds for dip-coating 


Check, clip and mail to us with your name, title, company address. 


DUREZ p.iastics DIVISION 


2108 WALCK ROAD, NORTH TONAWANDA, N. Y. 


° Dip-coating compounds. 


Coat for components 


Looking for a simple encapsulating 
idea? Here’s one that works well at 
heatproofing, moistureproofing, and 
preventing shorts in small electrical 
components. It’s non-messy, too. 

Dunked in a paste coating, dried, 
then baked for a short time, compo- 
nents steadfastly resist extremes of heat 
and moisture that would otherwise 
raise havoc with their electrical reli- 
ability. 


Components so coated can be sol- 


dered into a circuit without causing 
the coating to melt or peel. It won't 
soften, and easily passes a series of 
—55 to +85°C cycles. One thousand 
hours at a sweltering 150°C will turn 
the coating almost black, but still won’t 
materially affect the component inside. 

The paste is made with Durez pheno- 
lic resin-and-filler compounds supplied 
in powder form. After baking, it is im- 
pervious to ketone solvent cements 
sometimes used in assembling radio 
and TV chassis. 

What can these dip-coating com- 
pounds do for you? We'd like to help 
you find out. Write for. more detailed 
information. 





HOOKER CHEMICAL CORPORATION 


HOOKER 


CHEMICALS 
PLASTICS 


ee 
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THESE TOUGH, 
HIGH-CONDUCTIVITY 


COPPERS ARE MACH#E 


iT in 
meemtemenerm naee 


A semi-conductor base is a typical 
application of electrical copper de- 
manding— 


strength to withstand high torque, 
» high therma! conductivity, 
* machinability. 


Ideal for such requirements are these 
five alloys from Anaconda: 


DLP Copper-104 (deoxidized low 
phosphorous) 

OFHC* Copper-120 (oxygen-free 
high conductivity) 


Tellurium Copper-127 
Ghromium Copper-999 
Amzirc* (Zirconium Copper)-134 


Each of the above provides a slightly 
different combination of desirable 
properties, and all can be machined as 
required to achieve necessary accuracy 
and maintain reasonable production 
costs. 

Anaconda Specialists can help you 
select the right alloy and form of metal 
—and the manufacturing method best 
suited to meet your design and fabri- 
cation problems. They can help you 
utilize cost-cutting techniques, such as 
roll threading of studs, and advise you 
on welding and brazing procedures. 
Whatever your problems, Anaconda 
offers specialized technical help. 

Anaconda Publication C-34 provides 
useful data on composition, typical 
physical and mechanical properties, 
forms available, and fabrication meth- 
ods. For this publication, or technical 
assistance in applying these electrical 
coppers, address: Anaconda American 
Brass Co., Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. gett 


*Trade-marks of American Metal Climax, Inc. 


ANACONDA 


AMERICAN BRASS COMPANY 
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Rotating Mirror 


Volrath Holmboe, Correspondent in Sweden 


Automatic control of loop height in a rod-rolling 
mill is obtained by means of a rotating mirror, 
which reflects infrared radiation from the rod 
to a photocell. Known geometric relation be- 
tween loop height and the mirror’s angular posi- 
tion when the photocell receives impulses is used 
to produce a control voltage proportional to the 
deviation of the loop from normal. The control 
voltage is fed to motor field windings to obtain 
proper speed adjustment. The arrangement is 
claimed to keep loop height practically constant 

Mechanical contact between regulator and 
rolling rod, which might produce undesirable 
stresses or scratches in the material, is eliminated 
The rod hangs freely between rolling stands. 
High-accuracy control of loop height also per- 
mits reduction of distance between the stands, 


cutting heat losses and space requirements. 


The loop regulator, developed by ASEA, Vas 
teras, Sweden, can be used for any applications 
where the angular position of a hot medium is 
of interest. 


Photocell 


Amplifier 


Synchronous motor 


Regulator unit 


Vertical slit 


CUBIC ROTATING MIRROR and photocell with am- 
plifier are housed in common unit. Four reflecting sur- 
faces provide four impulses to photocell per revolution. 
Infrared radiation enters unit through long vertical slit 


in cover. Photocell is sensitive to temperatures above 300C. 
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Reflects Light to Photocell, Governs Rolling Speed 


Rotating mirror 


Rolling loop 
positions 


Photocell 
Speed-regulation voltage 


Thyratron Signal 
regulator amplifier 
onion 


Supply input 





























Main motor 

















Photocell 


Synchronous motor 


aa 
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Rotating mirror 


Loop position 


ROTATING MIRROR is driven by synchronous motor at 
supply frequency. Mirror reflects infrared radiation from 
rod loop to photocell. Photocell impulses are amplified and 
transmitted as ignition pulses to thyratron regulator with 
anode voltage in phase with synchronous motor. Arrange- 
ment provides linear relation betwen regulator output vol- 
tage and loop height. With zero voltage for optimum loop 
height, output voltage will be proportional to deviation in 
loop position. Output voltage is used as control voltage 
and is superimposed on motor field to obtain proper speed 


control. 


CONTINUOUS ROD MILL uses motor for speed ref- 
erence. Regulators in front of reference motor will 
control motors ahead of loops and regulators behind 
reference motor will control motors after loop. 


a i 


= ce 
Loop regulator 


CONTROL SYSTEM applies to rolling loops of vertical 
and horizontal types. Loop height accuracy of +10 cm are 
achieved. One-percent speed error at normal rolling condi- 
tions will reduce loop height of 40 cm to zero in about 
2 sec with consequent stretching of rod. 


Loop regulator 
Rolling rod 





“ontroll 
Controlled motors Controtled motors 


Reference motor 


MORE AND MORE USERS ARE 
STANDARDIZING ON THIS 
PNEUMATIC REGULATOR 


thow'y 


6500 psi inlet pressure. 
Eleven outlet ranges from 
0 — 5000 down to 0 - 60 psi. 
Constant outlet pressure re- 
gardiess of changes in inlet 
pressure. 
Integral relief valve — requires 
no separate adjustment. 

dv Temperature range —65°F to 
+275°F. 


v low in cost — Immediate 
delivery. 
J Light Weight (4% Ibs.). 
dv Available with manual or elec- 
tric remote control. 
Hi flow — helium, air, nitrogen. 
QUALIFIED TO MIL-E-4970 


manufacturing — ™ ~ corporation 


11920 JEFFERSON BLVD., CULVER CITY, CALIFORNIA 





DEUBLIN 
Rotating 


A completely new, 20 

page illustrated catalog-manual 

showing all the models of Deublin Rotating Unions 
for water, steam, air, hydraulic, vacuum and coolant 
service for the machines you make or use, is just off 
the press to help you get trouble-free service and re- 
duce your “down-time” and keep maintenance to a 
minimum. Shown are rotating joints for water and 
steam service; monoflow and duofilow unions; single 
and double passage rotating air unions; hi-pressure 
lo-torque unions; extra capacity air unions; rotating 
siphon pipe unions; in-the-shaft mounted unions; hy- 
draulic rotating unions and hi-speed coolant unions. 
Complete with full engineering data, cut-away draw- 
ings, plus instructions for installing, lubricating and 

servicing Deublin unions. 


Write for your free copy today. 


DEUBLIN COMPANY 


1930 STANLEY ST. * NORTHBROOK, ILL. 
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IDEAS ...CONTROLS 


Measured Volumes of Fluid 


E. J. Stefanides, Central States Editor 


Ihe hydraulic control system of a new sawmill 
carriage measures volumes of fluid to linearly in- 
dex the log relative to the saw blade. The meas- 
ured volumes of fluid provide the feedback refer- 
ence measurement which halts traverse of the log 
and determines thickness of the sawed board. 

The log is moved across the carriage bed by 
three knees to which retractable tong dogs are 
attached. The knees are driven through a positive 
mechanical drive by an air motor which also drives 
the positive-displacement, hydraulic-piston pump 


of the control system 


Easy to-élean .«. 


Sweep, hose or mop A.W. Super Diamond. Water drains off in all directions. No pockets to hold dirt. 


FLOOR PLATE 


Cam carriage location 


Drive shaft 


MEDIUM-DUTY AUTOMATIC SAWMILL CARRIAGE 
travels along rails to feed log into saw blade. Log is 
secured to three L-shaped knees by tong dogs (retraced 
into knees in this illustration). Dial at top gives continual 
indication of distance from back of log to centerline of 


saw blade. 


_—— Knee 
Combination cylinder 


Rotary solenoids 
, 


Cam carriage / 


Write for Bulletin SD-S1 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. + STEEL PRODUCERS WITH THE CUSTOMER IN MIND 
DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia « New York e Los Angeles ¢ Boston e Atlanta 


Cincinnati « Cleveland « Detroit * Houston ¢ Pittsburgh « Richmond « St.Paul « San Francisco e Seattie 
Montreal, Toronto and Vancouver, Canada: A. C. Leslie & Co., itd. 


Circle 132 on Reader-Service Card for more information 


VIEW OF “HYDROSET” INDEXING SYSTEM from back 
of carriage. Cams which determine sawed thickness are 
mounted on separate carriage and arranged in circular 
configuration. Each cam has a rotary solenoid, which when 
energized, places it in command of indexing operation. 
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Control Sawmill Carriage Indexing 





ir (for return 


a. 








a / 


Deceleration valve 





Os 


eo 























Solenoid : Solenoid 














> 


KNEES MOVE on slides arranged across carriage bed. Their 
movement is synchronized by individual racks which are 
driven by gears mounted on a common shaft. Gear shaft is 


During indexing, the hydraulic pump delivers 
fluid through a four-way valve and a decelerating 
valve to the hydraulic side of a combination pneu- 
matic-hydraulic cylinder. The fluid moves the piston 
toward the center of the cylinder. As the piston 
moves, it contacts a preselected cam. This puts the 
cam carriage in motion. A plunger attached to the 
cam carriage contacts the deceleration valve, gradu- 
ally closing it off. As the deceleration valve closes, 
hydraulic pressure rapidly builds up in the fixed 
volume of the pump line, stalling the air motor and 
actuating a pressure switch to shut off the air to the 
motor, which stops log carriage traverse. After a time 
delay, solenoid air valves are energized to reposition 
the four-way valve. Regulated air pressure on the 
pneumatic side of the cylinder returns the measured 


Pinion 


Carriage moves with piston rod after contact 


Saw blade 


Drive shaft 


chain-driven from gear-reduction unit driven by air motor. 
Air motor also drives positive-displacement hydraulic pump 
of indexing control system. 


volume of fluid to the reservoir and returns cam 
carriage, resetting the system. 

This method of indexing provides a rugged system 
capable of greater accuracy than previous systems. 
System accuracy is not affected by extremes in am- 
bient temperature and can be equipped for indexing 
to a large number of non-incremental board thick- 
nesses. Selection of various board thicknesses is pro- 
vided by an arrangement of simple cams operated 
by rotary solenoids. Energizing a particular solenoid 
rotates a cam so that it is in command of the index- 
ing operation and determines the axial travel of the 
cylinder at which the deceleration valve will close. 

This sawmill carriage was designed and is manu- 
factured by the Enterprise Co., Columbiana, Ohio, 
a division of the Wm. K. Stamets Co. 











Thread pipe 
or fitting 
3 threads 
into port. 
Point in 

desired 
direction. 





Tighten 
Tru-Seal 
to complete 
leakproof 
assembly 
(only light 
torque 
required). 


e . . * . 
Eliminates leaks in oil, air, 
water, vacuum, chemical lines } _ ,,,.., 
Tru-Seal saves hours in assembling piping on pipe or SEAL 
fitting as SIDE 
run your pipe lines in any direction you will go 
wish, quickly and easily—without having hand tight, 
Wherever used on air, oil, water, steam, eo 
vacuum or chemical lines, it seals perfectly 
use of pipe dope. Its installation requires 
only light tightening torque, thus elimi- 
pumps, compressors, and other fittings. 
For further information write 
FLICK-REEDY CORPORATION 
7NO20 York Rd., Bensenville, Ill. 


PAT. PENDING 
Tru-Seal 
installations because it enables you to 
far as it 
to recut and re-thread piping sections. 
ot —100° F. to plus 500° F.—without the 
nating over-tightening damage to valves, 
TRU-SEAL DIVISION 
**Miller Fluid Power’ is also a Div. of Flick-Reedy Corp. 
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TWICE isa Timing Contacts 


—SAME 
PANEL SPACE! 


NEW 2-rore 


TIMING RELAY 
mounts in 
same space as 


single-pole timer 


PLUS these 


advantages: e. 
e Easily converted from on-delay to 
off-delay or vice versa = 
_ @ 1 or 2 single pole double throw instantaneous 
snap switch interlocks available 
e Timing adjustable from 0.2 seconds to 3 minutes 
e Available for either AC or DC 
¢ Noproblem in dusty locations—totally enclosed contacts 


Wette FOR DETAILS. Square D Company, Dept. SA, | 
4041 N.Richards St., Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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NEW BOOEKS 
.-. the quality-engineered package 


that simplifies speed reduction 
MILLIMETER-TO-INCH CONVERSION has 


been published in table form in a 27-page publi. 
cation, “INSTANT TWO-WAY CONVERSION”, by 
E. Joe Penn, 4910 Carson Ave., Indianapolis 27, Ind. 
The “International Inch’, 25.40000 mm, became 
effective July 1, 1959, and 0.0393700787 inch per 


Rugged, semisteel housing holds bear- mm were used as factors to produce these tables. 
ing seats in line for entire life of unit. 


Laughs at loads. Corrosion resistant. Tables may be used for conversion from 10.00 to 


100.00 inches and from 254 to 2540 mm, by dec- 
imal manipulation. Results will be in increments 
of 0.01 inch and 1.0 mm. The need for two sepa- 
rate tables is eliminated by the inclusion of even 
millimeters and 0.1 mm in their respective loca- 
tions. The even millimeters have been  under- 
scored for greater ease in spotting. Values in 
these tables were copies directly from calculator 
tape and have been checked thoroughly. The in- 
crease in exchange in engineering and manufac- 
AGMA rated helical gears. Soft cores 


withstand shock; hardened surfaces ; . 
defy wear. Teeth are crown shaved. different units of measure prompted the publi- 


cation of this brochure-styled book. Price: $1. 


turing practices between countries which use 


TWO NEW DOVER PUBLICATIONS trace the 

development through the ages of the fascinating 

branches of learning. “A SHORT ACCOUNT OF 

THE HISTORY OF MATHEMATICS”, by W. 

W. Rouse Ball, offers a panoramic view of 
Gents are located Setwcen bearings the rise of mathematical ideas from the Egyptians 
and carry their loads without strain. to the mathematical giants of the 19th Century. 
Oe Fee a Seen This 522-page book, written for the nonspecialist, 
Dp © | v3 t E T o R Q U E- A R NM, America’s ” is a pocket encylopedia of the great names in 
most widely used shaft mounted speed reducer, will save money for you. No fa mathematics and their contributions. Using a 
foundation, no sliding motor base, no flexible coupling, no installation fuss. ‘ biographical approach, the author discusses 
Developed and perfected by Dodge, this reducer has been so widely accepted in ; : the discoveries of Hindu, Chinese and Arabic 
industry that it is now built and stocked in this unmatched range of sizes and ¥ mathematicians, the works of Roger Bacon, 
models: capacities up to 170 hp; output speeds from 10 to 400 rpm; ratios of 5:1, a Galileo, Descartes, Newton, Fermat, Leibnitz, 
15:1, 25:1; speed ratios up to 175 to 1 with correct selection of speed reducer , Laplace, Gauss, Hermite, Lie and many others. 
and V-belt drive. Built-in backstop available. Also positive overload release. For the reader with a more mathematical back- 
Vertical models. Flange mounted models. Special application models... Go ae ground, Carl B. Boyer presents “THE HISTORY 


modern—go Torque-Arm! See your Dodge Distributor, or write us. Uele slides completely cate chatt end OF THE CALCULUS AND ITS CONCEPTUAL 
; , : : locks on both sides of housing. This | DEVELOPMENT”. This 346-page book presents 
Dodge Manufacturing Corporation, 300 Union St., Mishawaka, Ind. baby stays put—runs truer longer. b detailed ‘tlctese of tee dovelenment of ene of 





the most momentous achievements of human in- 
telligence —the calculus. Beginning with Zeno’s 
famous paradox on through the work of Arabic 
and scholastic thinkers, to the formulations of 
the 19th and 20th Century mathematicians, Dr. 
Boyer shows how the changed concepts of the 
calculus affected the methods of mathematical 


of Mishawaka, Ind. 


discovery and foundations of mathematical 
thought. The books are priced at $2 each and 
CALL THE TRANSMISSIONEER, your local Dodge Distributor. Look under ‘‘Dodge Transmissioneer” are available from Dover Publications Inc., 180 
in the white pages of your phone book. Factory trained by Dodge, he can give you valuable assistance. Varick St.. New York 14, N.Y. 
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MATHEMATICAL HANDBOOK 
FOR SCIENTISTS AND ENGI 
NEERS. A comprehensive collec- 
tion of mathematical definitions, 
theorems and formulas for scien- 
tists, engineers and _ students. 
The handbook presents a survey 
of mathematical methods useful 
for general applications. Each 
chapter contains a review of a 
complete mathematical subject. 
Among subjects covered are alge- 
bra, analytic geometry, calculus, 
vector analysis, integrals, Fourier 
analysis, Laplace transformations, 
differential equations, Boolean 
algebra, correlation functions, 
numerical computation and finite- 
difference methods. To increase 
readability of the book, mathemat- 
ical proofs have been omitted. 
Instead, references to textbook 
material are provided for more 
detailed studies. By Granino 
A. Korn and Theresa M. Korn; 
McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 36, N.Y.: 
944 pages; $20. 


HIGH-STRENGTH STEELS FOR 
THE MISSILE INDUSTRY 
stresses problems in development 
and application of ultrahigh- 
strength metals for America’s 
missile program. The book com- 
prises papers by 14 outstanding 
authors actively working with 
materials for aerospace require- 
ments—papers which were pre- 
sented at the symposium at the 
Golden Gate Metals Conference, 
February 4-6, 1960. Edited by 
H. T. Sumsion, Lockheed Missiles 
& Space Div., the 276-page book 
contains more than 200 illustra- 
tions, tables, charts and graphs. 
Papers included in the compila- 
tion are: “Materials and Fabri- 
cation Problems in Pressure 
Vessels”, “Stress Corrosion of 
Aircraft and Missile Steels”, 
“Fracture Theory in Pressure 
Vessels”, “Fabrication Tech- 
niques for Rocket Motors” and 
“Future Applications of High- 
Strength Steels”. American So- 
ciety For Metals, Metals Park. 
(Novelty), Ohio; $12. 

» 
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P-K Internal-Fin Coolers can be furnished 
insulated with Rock Cork laid in asphalt 
and covered with a heavy steel jacket. 
Illustration shows insulated cooler. 


Revere helps fit the metal to the job 


AND PATTERSON-KELLEY CUSTOMERS SAVE 3 WAYS 


Because of its unique design, the Patterson-Kelley Freon Water 
Cooler shown at right above saves space, requires less Freon, 
while its reduced weight and size mean lower cost. 

With the P-K Type FO Internal-Fin Freon 22 Water Cooler 
the installation can be designed for a shell 2 diameters less and 
1 to 2 feet shorter than with conventional plain or bare tube 
coolers. This is made possible by the use of %4’’ O.D. x .035” 
gauge Revere copper tube drawn over a Revere aluminum 
extruded fin as shown above. Serrated surface of the fin enhances 
refrigerant vaporization. 

By making both the tube and the extruded fin, and assembling 
them in the same plant a tight contact between the two metals 
is assured, thus establishing maximum heat transfer. Once again 
Revere has helped fit the metal to the job, money was saved and 
a more efficient product produced. 

Why not consult with Revere’s Technical Advisory Service 
and take advantage of its extensive knowledge in “fitting the 
metal to the job.” This Service has saved others money, why 
not you? 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N. Y. 
Mills: Rome, N. Y.; Baltimore, Md.; Chicago and Clinton, Ili.; 
Detroit, Mich.; Los Angeles, Riverside and Santa Ana, Calif.: Neu 
Bedford and Plymouth, Mass.; Brooklyn, N. Y.; Newport, Ark.;. Ft. 
Calhoun, Neb.; Sales Offices in Principal Cities 

Distributors Everywhere 





Small Size 
and Long Life 
Make G-E Glow Lamps 
Ideal as Indicators 





There are over 60 General Electric glow lamps made especially 
for use as indicators in appliances, business machines, military 
equipment—wherever indicating devices are needed. They’re 
small, rugged, usually low-cost, operate on standard AC voltage 
at low wattage and give off very little heat. All of which 
makes them ideal for use as indicators. Here are details on 
a few of them: 


NE-2H lasts 25,000 hours on standard AC voltage,* only 
% inch long, operates on just % watt, is a high brightness 
lamp and costs much less than a dime including an attached 
resistor (5 different resistors are available). 








life* on standard AC voltage, operates on 4 watt, is less than 
one inch long, has a single contact midget flange base and 
will fit most standard indicator fixtures. This lamp is not 
available with attached resistor. 


i 
: | NE-2J another high brightness lamp with a 25,000 hour 


NE-45 has a 7,500 hour average useful life on standard AC 
voltage; operates on % watt, is 11742 inches long, has 30K 
resistor built into screw base and big electrode that presents 
a large glowing area when lit. 


*With a 30K resistor. 


For detailed information on the 18 most popular General Electric glow lamps, 
write for bulletin #3-0193. General Electric Co., Miniature Lamp Dept. 
M-134, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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BOOKS 


STRUCTURAL MECHANICS IN THE USSR, 
1917-1957, is an English translation of a work 
edited by I. M. Rabinovich, Corresponding Mem- 
ber of the Academy of Sciences of the USSR and 
Full Member of the Academy of Structures and 
Architecture of the USSR. The level of research 
and development in structural mechanics as 
carried out in the Soviet Union has been both 
intensive and extensive. This volume discusses 
particularly Soviet contributions to such branches 
as theory of plates and shells, theories of elastic- 
ity and plasticity, and approximate methods of 
structural analysis. The review is divided into 
nine chapters, each covering a particular field 
of structural mechanics. Each chapter is followed 
by a bibliography of Soviet papers and books. 
Published in Moscow in 1959, it was translated 
by G. Herrmann with financial support of the 
Structural Mechanic Branch, Office of Naval 
Research, Department of the Navy. The 431- 
page volume is published by Pergamon Press 


Inc., 122 E. 55th St., New York 22, N.Y.; $8. 


MECHANIZATION OF MOTION is developed 
from an experimental teaching program designed 
to provide undergraduate students with the basis 


for creative decision-making in the design of 


machines to control motion. It is intended to 


present rational procedures for the synthesis of 


mechanisms. A combination of the fundamentals 
of kinematics, the techniques of ideation and new 
techniques of analysis is given in a step-by-step 
discussion of logical procedures for synthesizing 
mechanical systems. Technical content is organ- 
ized to develop a rational process for creative, 
unique solutions to realistic engineering problems 
in the mechanization of motion. A choice of pos- 
sible solutions is shown for each design situation. 
In Section One, Lee Harrisberger provides the 
means to establish a creative attitude. Ideation 
and brainstorming exercises discussed have 
proved to be an important contribution to the 
development of the creative approach to design. 
The section also discusses elements of mecha- 
nisms and reviews the elements of motion. Sec- 
tion Two introduces the theory of rolling and 
sliding contact and involutometry. Section Three 
gives a new approach to programming nonuni- 
form motion. The technique of graphical inte- 
gration has been adapted to construction and 
analysis of displacement, velocity and accelera- 
tion diagrams. Major chapters each contain a 
technical appendix of specialized information as 
reference material. Also, a bibliography has been 
compiled for each area. John Wiley & Sons, Inc., 
440 Park Ave. S., New York 16, N.Y.; 363 pages: 
$8.50. 


GENERAL INDUSTRIES 


MOOTH 
POWER 


AC MOTORS 


Assure plus performance 
for your products 


GEAR REDUCTION 
MODEL 


Designed for 

low speed, 

high torque 

applications. 

Molded nylon 

gearsina 

sealed 

housing 

insure 

extremely 

quiet running 

plus rugged 

dependability. 

GENERAL SPECIFICATIONS 

MODEL 205 

Intermittent | Continuous 

SPEED 13 RPM 13 RPM 

TORQUE 150 in./oz. | 100 in./oz. | 

AMPS, No Load 25 1.25 

WATTS, No Load 26 13 

REVERSIBLE No No 

CONDENSER None None 
MODEL 308 

Intermittent | Continuous 

SPEED 13 RPM 13 RPM 

TORQUE 200 in./oz. | 75 in./oz. 

AMPS, No Load 1.2 0.4 

WATTS, No Loa 25 7 

REVERSIBLE Yes Yes 

CONDENSER 60 MFD 25 MFD 


Above dato based on 24 volts — Intermittent 
Duty 3 minutes on and 5 off. Both models can 
also be supplied for 115 volts—60 cycles. 




































































MOTORS FOR ALL 
TYPES OF 
APPLICATIONS See Our Catalog in 
SWEETS 


1/1800 to1/35 H.P. |" 72-cen 


8 


or write for copy 
Quantity Price Quotation 
On Request 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GN * ELYRIA, OHIO 
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PRINCIPLES OF MANUFAC- 
TURING MATERIALS AND 
PROCESSES points out basic 
principles involved and bases its 
approach on these principles. The 
book proposes to advance the 
reader's ability in problem solving, 
stimulate his creative thinking and 
present a challenge. Chief objec- 
tive is the education of engineer- 
ing undergraduate students. How- 
ever, the text is also a valuable 
reference book for engineers in 
manufacturing and design. James 
S. Campbell, Jr.: McGraw-Hill 
Book Co.. Ine., 330 W. 42nd St.. 
New York 36, N.Y.: 674 pages: 


$9.75. 


DEFENSE PROCUREMENT AND 
SMALL BUSINESS reports on 
the results of a survey by the Col- 
lege of Business Administration 
of the University of Washington. 
Sponsored by the Aerospace 
Industries Association, the 135 
pages are filled with statistical 
data and analysis of the selling 
and bidding practices of small 
business in the United States. To 
sell their own products, more than 
90 percent of the respondents to 
the questionnaire prefer the 
negotiated bidding method to 
the advertised bidding method. 
The respondents generally favor 
the government’s use of adver- 
tised bidding for such “‘nonweap- 
on” products as fuel, office sup- 
plies, uniforms and barracks. The 
37 tabulations and the text analyze 
the answers to questionnaires in 
an academic but readable manner. 
Engineering managers concerned 
with safeguarding their “‘pro- 
prietary rights-in-data” will find 
the survey report both interesting 


and consoling. The practices and 


opinions of the 1,165 small busi- 


nesses which responded to the 
questionnaire are fruitful reading 
for both procurement officials and 
contractors concerned with the 
economic policies of the Depart- 
ment of Defense. Author, Albert 
N. Schrieber, et al. Distributed by 
University of Washington Press, 


» 
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Adjustable Diameter and Open 


oor BALL BUSHINGS 

















Precision Series ‘‘A'’ and 
Low Cost Series ‘‘B’’ BALL BUSHING 


Open BALL BUSHING 
‘for Zero Clearance on 
Supported Shafts 







The BALL Bearing for all your 


LINEAR 
MOTIONS 


ELIMINATE BINDING AND CHATTER 
SOLVE SLIDING LUBRICATION PROBLEMS re Pie: weave as sot: fat sales 
LONG td: rs LASTING ALIGNMENT problem by application of BALL BUSHINGS on guide rods, 


reciprocating shafts, push-pull actions, or for support of any 
mechanism that is moved or shifted in a straight line. 





Adjustable Diameter BALL BUSHING for Zero Clearance 


LOW FRICTION - ZERO SHAKE OR PLAY 





Improve your product! Up-date your design and performance 
with Thomson BALL BUSHINGS! 

The various types cover a shaft diameter range of Ya" to 4”. 
Small sizes available in Stainless Steel. Write for literature 





and name of our representative in your city. 


} 


THOMSON INDUSTRIES, Inc. 


Dept. J, MANHASSET, NEW YORK 


> 


~ 


Also manufacturers of NYLINED >... 
Bearings .. . Sleeve Bearings of ~A ya 
DuPont NYLON he 

; a 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS-A MAJOR IMPROVEMENT AT A MINOR COST 








DO YOU HAVE THE BEST 
CHAIN SELECTION 


For Efficient Operation 
of your installation? 


Without correct size 

chaining, you are risking 

the chance of breakdown that can 
severely set back production and 

result in loss of profit and payment 

of overhead on unproductive machinery. 


Consult Acme’s Engineering Department for 
assistance in selecting the proper chain for your instal- 
lation. By taking into consideration such factors as horsepower 
to be transmitted, size and speed of shaft, space limitations, etc. this will 
determine the standard size of chain required to do the job best. This size 
or any other can be obtained off-the-shelf from your local Industrial 
Distributor. 


Your Industrial Distributor can supply you promptly with Acme Roller 
Chains in 12 standard sizes from 4,” pitch to 214” pitch. He has the full 
cooperation of our Engineering Department. Contact him. 


Write Dept. 14-A 


for new ill. 100 page cata- 
log with engineering section. 


RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 





ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 


MASSACHUSETTS 
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IDEAS IN THE NEWS 


“WV 


Piezoelectric Pickup 
Reveals Stress History of Metal Specimens 


MUNICH, GERMANY—A new piezo- 


electric device records mechanical vibra- 
tions generated within specimens dur- 
ing deformation. Vibration pulse fre- 
quency is time-averaged electronically 
and plotted together with a stress-strain 
diagram to show whether specimen is 
virgin or has previous history of defor- 
mation. 

Specimen is cut carefully from sample 
to preserve internal stress pattern. As 
metal deforms, individual sections of 
crystal lattice move relative to each other 
along slip planes. Motion is uneven as 
sections slip, lock and slip again. Rough- 
ness of motion, leading to mechanical 
vibrations, is characteristic function of 
material composition and previous stress 
history of specimen. For tin, vibrations 
are in audible range and are known as 
“tin cry’; for other metals, electronic 
transformation is needed to record vi- 
brations and interpret result. 

If specimen has previously undergone 
mechanical stress, resulting changes in 


Piezocrystal Amplifier 











shape and magnitude of impulse fre- 
quency curve permit determination of 
previous stress with 5-10 percent accu- 
racy. Characteristic change in shape of 
pulse frequency curve is known as ‘‘Kais- 
er effect”; application in materials test- 
ing field is covered by German Patent 
852,771. 

In typical application, masses up to 40 
tons were hurled at speeds up to 50 mph 
against steel guard rails. While result- 
ing rail deflection normally would have 
caused plastic deformation, extremely 
short duration of impact left rails ap- 
parently still in elastic range. To cor- 
roborate evidence of high-speed film 
camera, specimens were analyzed by new 
device and showed characteristic pattern 
of undeformed steel which proved ade- 


quacy of guard rails. 


The new method was developed in the 
Institute of Metallurgy of the Technische 
Hochschule, Munich. 

R.F.S. 
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@ | 
Electronic  Time—overage 
pulse pulse frequency 
counter recorder 


BLOCK DIAGRAM shows specimen under tensile stress. Piezocrystal, glued to one end, 
acts as transducer, converts mechanical vibrations of specimen into electrical pulses. 
Matched amplifier has gain factor of about 3 x 104 and high input impedance to minimize 
phase distortion. Amplified pulses are displayed on oscilloscope and recorded by camera 
with continuous film feed. Counter forms time average of pulses, which is registered as 
function of time by electronic compensating recorder. 
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Constant-Rate Springs 
Position Pin Setter Cover 


Edgeofadjacent Neg'ator springs Edge of raised twin 
™~ lane masking unit 


7 
masking unit A ast 
: Crossbar YX ad 





MACHINE COVER, shown in “up” position, pivots about 
horizontal crossbar for machine service. Cover weighs 
approximately 120 Ib and masks two machines. Two bal- 
ance springs each exert 55-lb pull through 15-inch ex- 
tension. Fixed ends of springs are coiled on bushings 
mounted to pin-setter frame. Hook formed in spring free 
ends engages hairpin rods fastened to top of cover. 


LANSDALE, Pa.—A constant-force, coiled band 
spring is the counterbalance for a horizontal 
pivot cover of an automatic bowling pin-setting 
machine. Effort required to lift cover is reduced. 
Positive stop for “up” position is not required. 
Cover is retained by stop built into spring. 
The masking cover balance mechanism is ap- 
plied to the Brunswick Automatic Pin Setter. 
Constant force “Neg'ator” springs were manu- 
factured by the Hunter Spring Co., Div. of 
American Machine & Metals, Inc. 
E. J. S. 


@ COVER IN VERTICAL CLOSED POSITION over- 
balances spring force. When raised manually to within 
15 deg of horizontal, spring force overbalances cover 
load, pulling it to horizontal position. Free end of 
spring is “dead” and is not prestressed. Dead-end acts 
as stop. Spring will not coil beyond this point. This 
establishes masking cover in horizontal “up” position. 
Full 55 lb-per-spring force is still available to hold 
cover in this “up” position. 





Here’s how WOOD'S helps you with 


PROBLEM-SOLVING, POSITIVE ACTION 


THE EXPERIENCE it takes to give positive, workable solutions to 


[ Ey Wood’s has the drive, the positive action Timing Belt Drive... PLUS 
Five, easily under ; 


stood charts, 
developed by 
Wood's, permit 
proper drive 
design with 
almost no 
calculations. 
WRITE FOR 
BULLETIN 
21103. 


your power transmission problems. Wood’s Timing Belt Drives provide 
instantaneous, slip-free response . . . full power transmission. They re- 
quire no lubrication, no motor bases, no tensioning devices. Belt match- 
ing is eliminated. And, their speed range is exceptional . . . from 0 to 
16,000 fpm. Load capacities range up to 600 hp and above. Belts are 
unusually strong, but they are thin and flex readily, eliminating heat 
build-up, maintaining high operating efficiency. When you want posi- 
tive action, investigate Wood’s Timing Belt Drives. You'll find out- 
, Standing solutions to a wide variety of drive problems. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE * CHICAGO «+ CLEVELAND « DALLAS 
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Decco OIL-IMMERSED 
SOLENOIDS eliminate 


your overheating 
problems. 


Shock mounted in two directions, Decco Oil-Immersed 
Solenoids perform with unbelievable efficiency for 
millions of strokes with no measurable wear. Each 
unit is sealed in its own die-cast, oil-filled, contami- 
nation-proof housing, providing incredible heat dis- 
sipation and wear -control. 


Decco Oil-immersed Solenoids incorporate all the best 
mechanical features of Decco Standard Solenoids. 
Their convenient, plug-in base allows split-second 
replacement in case of a change in 

power requirements, and they are 

designed to comply with J.1.C. speci- 

fications. 

Decco Standard Solenoids are 

manufactured in a complete range 

of sizes and types. Write for com- 

plete information. 


2435 Hilton Road 
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Ferndale 20, Mich. 


CONVENTIONAL PUMP DESIGN 








Ss | Foam — air mixture 
GG) Liquia 


SEPARATION of contents under centrifugal action into 
peripheral liquid, concentric foam and air zones. 


Radial separation during start—up 


e STATIONARY INSERTS, similar to one- 
half of a venturi nozzle, remove foam from the 
center of a centrifugal pump during startup. In 
conventional pumps, centrifugal action forces the 
liquid towards the periphery, leaving concentric 
zones of foam and air toward the center. Venturi 
insert causes part of the peripheral liquid to 
accelerate and entrain foam. 

During subsequent deceleration, foam bubbles 
are partly collapsed and leave the pump together 
with peripheral liquid. Continued entrainment 
of foam gradually removes air from casing until 
pump reaches normal liquid-filled operating con- 
dition. Absence of moving parts in self-priming 
insert eliminates maintenance. The patented de- 
sign is a product of Hannibal-Pumpenfabrik, 


Duesseldorf, Germany. 
R.F.S. 


PUMP WITH VENTURI INSERT 


. 
1 
! 
il 
ri 


os 
% 


te 


Equivalent straight nozzle 





VENTURI INSERT diverts part of peripheral liquid into 
rotor space, where it entrains foam. Returning to sta- 
tionary pump space, liquid and foam are mixed and decele- 
rated. Arrangement is equivalent to one-half of a venturi 
nozzle. Sketch shows peripheral liquid entering at high 
speed and pulling in foam from side; liquid-foam mixture 
leaves after deceleration. 


News Knobs 


AVAILABLE WITH OR WITHOUT SKIRTS 


Standard 
Sizes 


MODEL 

RB-1250-SK 

Illustrated 

Molded of thermosetting phenolic or urea materials. 

Available in 4 standard sizes with nickel plated brass 

inserts for %” or ’”" d ter shafts. Al deco- 

rative inserts or skirts, etched and filled as desired .. . 

various anodized finishes, plain or radially spun. Write 

for new catalog illustrating Rogan’s complete line of 
stock molded knobs. 


ROGAN BROTHERS, Inc. 
8005 N. MONTICELLO e SKOKIE, ILL. 
Specializing In Stock Molded Knobs Since 1939 
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AUTO-PONENT' 


HYDRAULIC 
FULL FLOW VALVES 


Flow Control, Needle, Check, 
for inns Power 


Model KF Flow 


A complete line: Ve”, 44”, %”, 2”, and %4’’ female Dryseal 
Pipe Sizes in all models and types. Equivalent Aeronautical 
Tube Sizes on special order. 


MINIMUM PRESSURE DROP AND POWER LOSS .. . Oversize 
ports and passages give maximum fiow at minimum pressure 
drop, insure greater accuracy and response in hydraulic or 
large volume air cylinder control 


EASY FLOW ADJUSTMENTS under full pressure. Seal located j 
at port to eliminate air or dirt traps. Gland structure equally 
effective on pressure or vacuum 


} yh B * Staneere 


SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 
insures rapid ball movement to open or close at low differ- 
entials bar thew. ee vce 
FORGED BODIES permit higher pressures with wide safety * 
margins. Aluminum—3000 psi; Stee! and Stainless Steei— 


§,000 psi. Pressure ratings based on better than 5 to 1 
Safety factor. All internal parts are Stainless. Write for 
ilustrated catalog 

TYPICAL APPLICATIONS 


ARROW INDICATES TWO DIRECTION CONTROL 
GIRECTION OF CONTROL 


Sorts toe 


oo ‘ioe! ee “centr 


= 4 
moe, vores, ter 
| movatiag 


CLOSE CONNECTION 


af bag, 


ee 


Controlling Single ter ‘ 


Acting Cylinder 


Controlling Double 
Acting Cylinder 


2921 GRANT STREET 


_ |BELLWOOD (Chicago Suburb) ILLINOIS 


Circle 144 on Reader-Service Card for more information 


DESIGN NEWS—AUGUST 18, 1961 





= 











SIX-HOLLOW SECTION forms sill of 
prime window which is fabricated com- 


pletely of extruded rigid vinyl. Section 
is designed to increase rigidity of material 
to provide flexural and torsional pro- 
perties equivalent to window components 


made of light-gage metals. 


e AN ARCHITECTURAL devel- 
opment is the fabrication of win- 
dow sash and frame assemblies 
entirely of extruded “Geon”, a 
rigid vinyl material. Extruded sec- 
tions are fabricated by cutting to 
size and assembling by solvent or 
heat welding. Among the advan- 
tages resulting from this method 
of manufacture are better thermal 
barrier properties, improved re- 
sistance to weathering and corro- 
sion, lower initial costs and re 
duced maintenance. 

One of the primary considera- 
tions in designing the window was 
the low modulus of elasticity of 
this material. Flexural and _tor- 
sional stiffness must be compara- 
ble to that of window assemblies 
fabricated of more conventional 
materials. This was accomplished 
by designing the extrusions with 
multiple hollows, providing high- 
er moments of inertia than that of 
a hollow rectangular section. 

An additional consideration was 
the material's high coefficient of 
expansion. This was overcome by 
designing expansion joints in the 
extrusions which allow the win- 
dow assembly to adjust to temper- 
ature conditions. It also provides 
a simple adjustment of the win- 
dow frame to openings which may 
be out of square. 

The window has been submit- 
ted for FHA approval. 

Crane Plastics, Inc., Columbus, 
Ohio, developed the window in 
cooperation with the Goodrich 
Chemical Co., Cleveland, Ohio, 
for a European manufacturer. 


E.J.S. 


, 
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WHERE MACHINERY 
MUST START...STOP 
— SLOW DOWN...SPEED UP... 


The Smoother Operating Vickers MAGNECLUTCH’ 
Adds Longer Life and Greater Reliability 


Start... stop. Fast ...slow. High slip . . . low slip. 
These conditions drive most clutches to early graves. 
They can’t take the stresses and strains of no-speed 
low-speed high-speed in merciless repetitive cycles. 
Now see how the Vickers MAGNECLUTCH meets 
this problem: There is no mechanical contact between 
rotating members. Torque is transmitted by the linking 
action of energized ferro-magnetic particles, and is 
independent of speed. Torque is a direct function of the 
clutch current. From stop to full speed, torque is 
transmitted in a smooth curve, without grab or chatter. 
There is no stress or strain. Result: the clutch is more 
reliable, lasts longer. Standard MacNEcLUTCHEs (and 
MAGNEBRAKES) available from 11 oz.-in. to 600 lb.-ft. 
Contact the Vickers field engineer in your area for 


complete information, or write for Bulletin Series 6000. 
EPA 6000-7 


VICKERS INCORPORATED 


Division of Sperry Rand Corporation 


ELECTRIC PRODUCTS DIVISION 


1881 LOCUST STREET « SAINT LOVIS 3, MISSOURI 


Only 1-1/2 ounces (including the switch plate) 


Heinemann’s new Series VP may well 
be the lightest circuit breaker made. 
For sure, it’s one of the smallest and 
most compact you'll find around. 
Yet, remarkably, it’s capable of 
handling all the functions of much 
larger Heinemann breakers. 

It is temperature-stable. Current 
rating and calibrated trip-points are 
completely unaffected by ambient 


temperature. No derating . . . ever. 

It is available with a choice of 
time relays. You can have either a 
“fast” or “slow” delay. Or instan- 
taneous response. 

It can be furnished with any of 
Heinemann’s special-function inter- 
nal circuits. With a little ingenuity 
and a special circuit, you can make 
the breaker do such out-of-the- 


ordinary chores as remote switching, 
circuit “slaving,” alarm signaling. 

The matchbox-size Series VP is 
available in any integral or frac- 
tional rating you might need, from 
0.050 to 15 amps (at 110V, 60 or 
400 cycles AC, or 50V DC). 

Bulletin VP will give you detail- 
ed specifications and dimensions. A 
copy is yours for the asking. 


HEINEMANN ELECTRIC COMPANY <@> 105 BRUNSWICK PIKE, TRENTON 2, N.J. 


SA 2460 
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THE NEWS 


AIR HOUSES lower storage costs by as much 
80 percent for the B. F. Goodrich Co. 


The two air warehouse constructions, believed 
to be the first to go into service in the western 
states, as multiple units are standing side by side 
on a former car-parking area in the Los Angeles 
provide 


central manufacturing district. They 


warehouse space for 60,000 passenger tires. 


Each structure, containing 226,195 cu ft and 
measuring 180 ft long, 60 ft wide and 30 ft high, 
is shaped like a quonset hut with round ends. 
Both units were erected and ready for service in 
only two days. 


A 3-hp electric motor with 30-inch fan runs 24 
hr per day to keep each structure rigidly inflated 
at 1/2 lb of pressure per sq ft. In case of electric 
power failure, an auxiliary gasoline engine is 
activated to maintain the same pressure. 


The air buildings were manufactured by CID 
Air Structures Co., Chicago, Ill. The inflatable 
airtight and watertight material is 6-1 /4-oz nylon 
fabric coated with “Geon”’ vinyl resin, supplied 
by B. F. Goodrich Chemical Co. The fabric for 
each structure, rolled into a bundle for shipment 
to the site, was only 10 ft long by 4 ft in dia and 
weighed about 3000 Ib. Each building provides 
10,027 sq ft of floor space. 


Each structure was inflated in just 20 minutes. 
Deflation can be accomplished in about 10 min- 


utes. 


1961 








e OUTER SPACE itself is the 
best laboratory for testing the de 


sign and materials for spacecraft 
despite great advances in environ 
mental test equipment. 


This is the view of scientists at 
Ford Motor Co.’s Aeronutronic 
Div., Newport Beach, Calif., who 
are conducting studies of semirig 
id and nonrigid manned space 






structures for  extreme-altitude 
Air Force weapon systems. 


The project is a joint effort by 

scientists of Aeronutronic’s Re- 0 

search Laboratories and of its 

Space Systems Operations. 0 
Dr. George J. Mills, manager of 

the Research Laboratories Mate 

rials Dept., said the Aeronutronic 

studies are solving many of the 

problems, but that they are also 


leading to new problems which & 
challenge materials technology. ~ 
rhe scientists are studying vari- 


ous modular concepts for space 





structures. A typical spacecraft 
might consist of a command post 


das -idaae caer aes, DEAD-TIGHT SEATING OF ASCO 4-WAY SOLENOID VALVE PREVENTS PISTON DRIFT 


ia aes ean eee .--PERMITS PRECISION INCHING 
| aining | 3-POSITION, 4-WAY DESIGN 


for orbital correction or abort, 

and having a retrothrust rocket POPPET-TYPE SEATING — Positive control of the cylinder piston is inherent in the design of this 
for de-orbit and re-entry. In back CANNOT STICK OR LEAK ASCO Bulletin 8347 valve. Leakage of air or liquid is made impossible, 
would be a living shelter or lab- er so that whenever both solenoids are de-energized, the valve assumes 
oratory structure, packaged within INSTANTANEOUS OPERATION a center position and all orifices are blocked, locking cylinder piston 
a van module for deployment once EXPLOSION-PROOF in position. Dead-tight (poppet-type) valve seating permits precision 


in space. inching of the piston, as well as absolute control of any length of stroke, 
; _ ENCLOSURE AVAILABLE _ with instantaneous stopping and not a trace of drift. 
Three general structure - con- 


cepts are being studied for such a PRESSURES UP TO 250 PSI The utter simplicity of design and rugged construction assure many 
“space train”. They are pressure- ON AIR, WATER OR OIL millions of trouble-free operations. You can choose the 8347 in either 


sinititie seaidiees  ltsitidding the 4” or the 4” pipe size for pressures to 250 psi, and you can mount 
rigid-panel inflatable structures or RUGGE D BRASS BAR STOCK it in any position. It is available from stock for immediate delivery, 


“space shingles” and_ telescoping 2 SOLENOID CORES as are other ASCO solenoid valves. 

modules. The space shingle con- AND 4 DIAPHRAGMS ARE Write for Bulletin 8347, providing complete descriptive information on this 
cept involves use of panels ONLY MOVING PARTS new, reliable 4-way. 

curved or flat, interlocking or 

overlapping—which can supple- 

ment flimsy membrane structures V i 

and provide necessary armor with- ASCO a ves 

in a variety of configurations. 
Sealing of the panels is a problem 


DEPENDABLE ConTRoL By AUtomatic Switch CO. sep HANOVER RD., FLORHAM PARK, N. J. - FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
here. 


® 
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Selection of finest raw materials IDEAS IN 


THE NEWS 


e SHEATHING PRESS enables 


| sting every step of the way long lengths of cable to be encased 


in aluminum, without the neces 


Ly CUuioN Sie sity of stopping periodically to 
hApe to rigid standards insert new slugs. The press extru- 
sion die is supported between a 
vertically acting hydraulic ram 
and an intermediate extrusion 
ram. This intermediate ram op 


erates in a cylindrical cavity in 
Whe O the die. Its hollow center com- 
municates with the main extru- 


sion cylinder from which it is sep- 


ofje | arated by a nonreturn valve. 
OY In operation, during the main 
part of the cycle, metal is extruded 


by the press ram and flows past 


the nonreturn valve and through 
the intermediate ram into the 
sheathing die. The die bottoms 
on the press subframe, and the in- 
termediate cavity is filled with 


metal. 


When the slug is nearly fin- 
ished, high-pressure water-fed un- 
der the ram forces the die upward. 
As a result, the nonreturn valve 


closes and disconnects the main 
You can be sure — doubly sure — of utmost tubing from the intermediate cylinder. 
dependability when you specify Ohio Welded Pressure The main ram then is raised and 
Tubing — made by Ohio Seamless. First, Ohio works 
to accepted industry standards — ASTM, ASME, and 
similar Federal and military specifications covering 
welded pressure tubing. Second, Ohio Welded Pressure 
Tubing is produced under a continuous process of quality 
control — not just a final test inspection to cull The press is a development of 
questionable material. Hydraulik GmbH., Duisberg, Ger- 
many. 


a new slug is inserted. Meanwhile, 
the sheathing process continues 
under action of the lower ram, us- 
ing metal stored in the die cavity. 


Photographs show flare, flattening 
and crush tests performed continu- Carefully selected prime raw material is slit, edged, 
ously on every order. Non-destructive shaped and electric resistance welded on the most R. W. E. M. 


tests include air, water, magnetic, versatile and modern equipment in operation. At each 
eddy current and visual inspection to 


insure 100% dependability. 


Extrusion 


and every step of the way Ohio Welded Pressure Tubing a 

is under the scrutiny of Ohio’s master tubemakers . . . intemmediate 

making control tests at frequent intervals . . . testing ee 
random samples from each production order far beyond 
the limits of the usage involved. 





Photomicrograph of polished and acid- 


cached sustace shows perfect micro- For critical pressure piping applications for 


structure of normalized Ohio Welded condensers, heat exchangers, botiers and superheaters — 
BE, Pressure Tubing. Weld area running 1 the range of sizes from 4 to 744” OD and wall 
iP my, down the center is now indistinguish- thicknesses from .028 to .375’’— mark your prints 
Pea em able and tube has become, in every  ““Ohio Custom Made Welded Pressure Tubing.” 
; Ree Boas a sense, weldless. There is no equivalent. 
B28 NOR ey - 


OHIO SEAMLESS TUBE r is 














“ Hydraulic 
ram 


Division of Copperweld Steel Company 


SHELBY ° OHIO Sub frame 


Seamless and Electric Resistance Welded Stee/ Tubing * Fabricating and Forging ‘ 


Representatives in principal cities. Check leading directories: Gircle 140 on Reoder-Service Card 
THOMAS’, MacRAE’S, CONOVER-MAST, SWEET’S, FRASER’S. 





e RADIAL BLOWER integral with the flywheel 
of a small new diesel engine pulls hot air instead 
of pushing cold air and eliminates the diffuser 
usually required for efficient compression. In- 


cooling ribs, theenew design produces a slight 
g n 


(0, vacuum in the cooling area. Elimination of the 

diffuser cuts space requirements and weight. 

Al NT \ || () | \ H | \ ( i Cooling ribs also depart from orthodox ar 

rangement by being vertical and parallel to the 

saves #—SFeaurs cylinder axis. This facilitates air flow to the blow- 
er, which exhausts through peripheral ports. Shale enciteny' ths tadlienr Oo 


2 Zindividual switches Considerable improvement in cylinder head 


cooling is claimed. The 353-cc engine develops maintain lubrication 


3-6 hp at 1500-3000 rpm, weighs only 16 Ibs/hp 


Cains z=" ‘ A and is available with a variety of power takeoffs of seals and 
ie oA cae = for use in construction and agricultural equip- 
empty ae! = . T ee sey : . @ 
2 ment. EZ ‘ velc ent of N n- 
bor holds v ne vt Type . 75 is a development 1 fotoren oil bearin Ss on SERIES H 
sat | <a) - a fabrik Hatz Gmbh., Ruhstorf/Rott, Germany. 


against —\ R. F. S. 


= fF large centrifugal compressor 


@ CAPACITY RANGE: 5-75 GPM © OPERATING PRESSURES: TO 1000 PSI 


eZ stead of taking in air at atmospheric pressure 
| and compressing it slightly to force it over the 


gies Vertical cooling rib 
Pusher é The complex lube system for this centrifugal compressor was designed 





slide / . 
mechonism =f Cylinder walt by The Engineer Co. for the Elliott Co. and Blaw-Knox for Ashland 
below Oil Co., using two types of Roper pumps as booster and main lube 


= gt Tm ; Flywheel units. The Fig. 1H15 booster pumps handle 70 SSU viscosity SAE-10 
we on Toe rs lube oil at operating temperatures of 140°F, and deliver up to 17 gpm 


Blower intake y at 475 psi pressure. The two main lube pumps are specially modified 
Roper Series K units handling 76 gpm at 50 psi. Close cooperation 
with The Engineer Co. by Roper determined the pumps which would 
best serve the needs of this lubricating system. Special problems in- 


by WAY L Y Y 4 volving pump components for your equipment will receive this same 


rare skilled assistance by Roper engineers. 


To save EBUR iv ectri I 
assembly of 2 individual mechs, Waane iP? RELIABLE SERVICE AT HIGH PRESSURE 


bar’’ which was connected to just two 
switches: 1) a coin return switch an : P : * 2 
eosin depesit. owltch. Each columm — . L__ SPUR GEARS, specially designed for high volume efficiency at high pressures, 
cigarette brand was equipped with a pusher are hardened, ground, shaved, and perfectly balanced to operate quietly, 
slide at the bottom which traveled just up -_ smoothly. 
to the ‘‘empty bar,’’ when a brand column 4 F 

. DRIVE SHAFT, separate from the drive gear, protects pumping gears from 


was empty. When this action takes place, 
coins are returned. When the pusher slide thrust load stress, preserving the axial hydraulic and mechanical balance of 


angry cigarette package against the spring- ii the gears. 

loaded empty bar, it swings forward drop- , / 

ping the package into the delivery chute 5 ‘ ROLLER BEARINGS and bronze wearplates are built for heavy-duty use, 

ee while cinaitanssudly tripping the coin ¢ Vertical absorbing stress of heavy loads and continuous service. These parts are lubri- 
posit switch. is ‘“‘empty r’’ only | Q cylinder ribs cated and | iquid bei i i 5 

po non ny : $ y i cooled by liquid being pumped, and are easily, quickly replaced 

matically preventing tampering fingers from . . ° 

reaching up to extract cigarettes. Whatever = il iat Contact your nearest Roper Dealer for specific 

your hinging problems may be . . . bring TAL , ; ° f ti 

them to Wagner . . . our engineers have : blower intake pump information 


the know-how and facilities to speed deli- id << } ‘ 
wales <> pesleas of 6 antinad ie 4. Send for our new Series H catalog 














Hinges for every application 


write -- no obligation vy , 3 be 2 . + a ={@) tte R Dependable pumps 


E.R. WAGNER C since 1857 
manufacturing co.’ NV : . HYDRAU LICS, INC. COMMERCE, GEORGIA 
Ress 





4613 N. 32nd Street 
Milwaukee 9, Wis. 
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THESE “WIRE-WOUNDS” ARE 
CIRCUIT SHRINKERS.... . newy 


expanded line lets AXIOHM® power resistors go into smaller circuits! 


Ward Leonard AXIOHM power resistors 
are now available in seven sizes—down 
to 2 watts, up to 12.5. 

They’re ideal for miniaturization in 
printed-circuits, industrial instrumen- 
tation and automation circuitry. But 
they’re recommended for any electrical 
or electronic application where the high- 
est stability and maximum overload ca- 
pacity are required. 

The seven AXIOHM sizes come in a 


complete range of resistance values (see 
table) from 0.1 to as high as 75,000 
ohms. Naturally, they feature the qual- 
ities Ward Leonard has made famous in 
power resistors: 

Vitrohm vitreous enamel; Ward 
Leonard’s specially made ceramic core; 
specially selected and matched resist- 
ance wire; and strong, permanent, low- 
resistance, spot-welded, lead-to-end-cap 
junctions. °.9 





SIZES AND RATINGS 





Rating 


Resistances (ohms) 


Dimensions (inches) 





(in watts) Type 


Max. Length* 





2X 
3X 
4X 
5XM 
7X 
10 10XM 
12.5 12.5X 











5,000 % 
10,000 Vp 
15,000 \% 
20,000 Ke 
25,000 1 
50,000 1% 
75,000 1% 











*Less leads. 


IDEAS IN THE NEWS 


e FLANGED-TYPE END CLOSURE, retained 
by a split ring, is used in place of welding to seal 
an existing cylinder intended for high-pressure 
application. Chemical analysis of the steel used 
for the cylinder shOwed it to be of tao high a 
carbon content for safe welding. 

The split-ring arrangement, however, created 
another difficulty. If the vessel carried longitud- 
inal stress and hoop tension, there would be in- 
sufficient metal available for machining the split- 
ring groove. 

In consequence, the flanged member of the 
closure is provided with a skirt extending down 
into the vessel bore. This carries two O-rings at 
its inner end so that the cylinder does not carry 
hoop stress at any point beyond the O-rings. Ar- 
rangement allows the split-ring groove to be ma- 
chined in the vessel. The position of the groove 
from the O-rings is such that a region of discon- 
tinued stresses is avoided. Total end thrust caused 
by internal pressure is carried by the split ring. 

Measuring 14 ft long by | ft 9-1/2 inches 
OD with a wall thickness of 2-1/4 inches, the 
closed vessel has been tested hydraulically to 
pressures of up to 7500 psi without leakage. It 
was designed by the Research and Development 
Station of Constructors John Brown, Ltd., Leath- 
erhead, Surrey, England. 

R. W. E. M. 


Flanged piece 


Venthole 


» Zeon HP TETH 


























Get complete details in Supplement C to Catalog 15. Write for your copy and a 
list of stocking distributors today. Ward Leonard Electric Co., 26 South Street, 
Mount Vernon, New York. (In Canada: Ward Leonard of Canada, Ltd., Toronto.) 


RESULT-ENGINEERED CONTROLS SINCE 1892 


WARD LEONARD 
ELECTRIC CO .“"0 


RESISTORS ¢ RHEOSTATS « RELAYS « CONTROLS « DIMMERS 


See us at Booth 509 at the Wescon Show 
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collar 





Cylinder 


WELDLESS PRESSURE-VESSEL CLOSURE consists 
basically of four members: flanged end-piece, distance 
piece, support collar and split ring. Top end of cylinder 
bore is relieved to facilitate entry of skirt carrying O-rings. 
Bolts and flanges are lighter than normal because bolts 
do not have to apply gasket forces. 


DESIGN NEWS—AUGUST 


YOU CAN HAVE 


PRE-ENGINEERING 


BLOWER 
HOUSING 


ASSEMBLIES 

















BUILT-IN 


QUICK DELIVERY 


Long experience and tooling flexi- 
bility provide quick delivery of 
pre-engineered Blower Housing 
assemblies. Broad range of sizes 
and styles—in any width—avail- 
able from stock dies in a matter 
of days ... and no tooling costs! 
For special installations ask our 
engineers how adaptations can 
be made at low unit cost. 


WRITE FOR FULL DETAILS 
AND SPECIAL BROCHURE 


DETROIT STAMPING COMPANY 


TOGGLE CLAMPS STAMPINGS 


SHIMS 
AND SPACERS 


BLOWER 
HOUSINGS 
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IDEAS IN THE NEWS /! How to use 


Special Motors 
are Standard 


AT PEERLESS ELECTRIC! 


Need a special motor? Our knowledge may aid in reducing the engineering time. 
We are the exclusive supplier to many manufacturers for motors with unusual 


e INFRARED BINOCULARS under develop 
ment by the U. S. Army Engineer Research and 
Development Belvoir, Va., 
placed a severe demand on the adhesive used to 





V efficiently 
V economically 


Laboratories, Fort 


cement a lens elment into a plastic housing. 





The binoculars differ from ordinary binoculars 
because of the utilization of an infrared con- 
verter tube with optics, thereby permittmg night 
viewing. The problem was to provide a perfect 
seal between the lens element and the plastic 
a ’ housing. 
operating conditions and duty requirements. Write us your needs! fas yaae 

The seal not only must be tight against mois- 
ture penetration, but also must withstand an op 
erating voltage across the seal of 12,000v. Before 
final assembly, the seal is tested at 19,000v. 

The adhesive must adhere to the ground edge 
of the optical glass element and to the plastic 


DRIP-PROOF (open type) 


Completely protected against drip- 
ping liquids and falling particles. 


TEPC and EXPLOSION-PROOF 
SERIES 


G 


Standard Cylinders 
AIR or OIL 


External fan draws cool air across motor to- 
ward driven machine. 


Save money with S-P’s complete line; rated 
200 psi air, 500 psi oil or water; 23 mounting 
types; 11 bore sizes—1'4” thru 14”; see 
Catalog 110C. 


DIRECT CURRENT 


High starting torque, good over- 
load capacity and high electrical 
efficiency. For rough usage. 


WEATHER-TIGHT SPECIAL FLANGE 


AMERICA’S MILITARY MEN will be able to see at night 
with the aid of infrared binoculars. 


HIGH PRESSURE 


EXPLOSION-PROOF 
TORQUE MOTOR 
WITH BRAKE 


ENGINEERING DATA: Special mountings. Various modifications—special shaft 
features; paint and varnish treatments, Class A, B, F, H insulation. Peerless builds 
to standards and specifications of JIC, AIEE (including AIEE No. 45 Marine 


Duty), ABS, Federal and Military. 


WRITE FOR BULLETINS: Space-Saver, SP-1; Torque, T-1; Complete Line, SDA- 
155. Peerless Electric Division, H. K. Porter Company, Inc., W. Market Street, 


Warren, Ohio. 


SPECIAL FLANGE REVERSING 
HOIST MOTOR, SINGLE PHASE 


PEERLESS ELECTRIC DIVISION 


PORTER 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 


pipe fittings, roll formings and stampings, wire rope and strand. 
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which is a modified polystyrene. The seal must 
remain tight over the extremes of temperature 
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required in military applications and must have 
enough resiliency to avoid undue strain or crack- 
ing of either the glass or plastic caused by dif- 
ferential expansion over these temperature ex- 
tremes. 

To solve this problem, American Optical Co., 
manufacturer of the binoculars, selected a two- 
part epoxy resin, J-1158, developed by the Arm- 
strong Cork Co. Units using J-1158 withstood the 
19,000v breakdown test without any failures. The 
adhesive was applied in the prescribed manner 
directly to the edge of the glass element. Care was 
used to prevent voids or bubbles. Two different 
curing cycles were tried before subjecting the 
seal to the electrical breakdown test—six hours 
at 120F and 72 hours at room temperature. Both 
curing cycles were satisfactory. 
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Hydraulic Cylinders 


Get smoother, more precise power; ruggedly 
built, interchangeable; 2000 psi (3000 psi 
non-shock); 12 bore sizes—14%” thru 12”; 
get Catalog 117. 


kK 
SERIES 


Air-Oil BOOSTERS 


Save money, save space; boost 80 psi line 
air to 3000 psi hydraulic power with no added 
power consumption, no maintenance; see 
Catalog 116. 

FREE Engineering 


Service 
Phone or Write Today 


The 4:P Manufacturing Corp. 
A BASSETT COMPANY 
Circle 155 on Reader-Service Card 
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otek BEARINGS 


LINER , YOU 
e SINGLE MACHINE forms a web of female 


blisters from thermoplastic film, into which parts ~_— N FVER 


are fed either manually or automatically. The 


strip of filled blisters is then sealed to a backing ~¥ LU BRICATE 


material—all in a complete, continuous oper- 





ation. 


Preheating and vacuum-forming techniques per- 
. , , , PRECISION 
mit use of almost any thermoplastic, with a choice MICROHONED 
of backing materials (roll chip, coated and un- BALL 
Series 661 coated, pressure-sensitive, “Kraft” or cellophane). 


PILOT Backing or sealing material may be printed on 
CHECK : : 


Only 25% of line pressure re- 

quired for pilot to open valve. Typical Fabroid 
Compact and light in weight. Self-aligning Bearing 
Y%,” and %” N.P.T.F., 3000 p.s.i. 


FABRO/D BEARINGS 
CUT FRICTION 90% 


Series 271 
5 ~~ ge Under severe helicopter test conditions, Fabroid bearings 
ik GT / have gone 60,000,000 cycles without failure where all other 
i peeveal extiater aren Gus bearings have failed at 50,000 cycles or less. In actual use 
to leakage of spool valve. 4” ee Fabroid bearings are performing equally well. Yet Fabroid 
to %" N.P.T.F., 3000 p.s.i. . “ : . ° 
bearings never need lubrication! 

Fabroid is a combined fabric of glass and Teflon* fibers 
backed by glass cloth impregnated with phenolic. The glass- 
phenolic system acts as a honeycomb which traps the Teflon 
and prevents it from cold flowing. The result is a bearing with 
1/10th the friction coefficient of lubricated metal bearings. 

Fabroid has limitless bearing applications where any or all 
the following conditions exist: lubrication is impractical; 

Series 666 extreme temperatures; tight space or weight conditions; 
COUNTERBALANCE VALVES abrading, galling or corrosion; contamination; static friction; 


Smooth, positive control of shock vibration. *E. 1. Dupont’s Tetrafluorethylene 
negative loads. Cylinder speed one or both sides; if desired. i 
proportioned to pump output. 3 ee - 4 . . a : . a 
‘ sters emerge from the machine 
%" and 1” N.P.T.F., 3000 p.s.i. The se aled blisters emerge fron € 
in a continuous strip. Proper timing of a rotary wa ; 
SEND FOR this informative brochure which 
fully describes the functional characteristics of 


to be discharged. Fabroid 


cutoff blade permits single or multiple packages 


Simplify hydraulic system design while you get 

improved performance. Why settle for halfway 

measures when you can specify a Waterman ' 

valve designed for these and other special i 

purposes? Product Packaging, Culver City, Calif., designed 
Send today for @® Model 2400 especially for the electronics industry MICRO * PRECISION DIVISION fy) 
valuable Catalog 3001 : 


See to package small, precision components. The micRomatic HONE CORPORATION 


Coat machine is capable of speeds up to 100 blisters 


‘ ? Ds: Kye tae 
A : > : > : _ anes ee 1535 Grande Vista Ave. . Los Angeles 23, California 
ATERMAN ce per minute using thermoplastic material up to PHONE: Atigeles 3-6142 


0.15 inch thick. 
725 Custer Ave., Evanston, Ill. E. W. S. 
Circle 156 on Reader-Service Card Circle 157 on Reader-Service Card for more information 








SENSITIVITY unequaten 
"sted TORQMETERS 


For ACCURATELY MEASURING Rotating and 
Static TORQUES of FHP motors, gear-train 
efficiencies, ball bearings, servos, synchros, 
potentiometers, hair springs, and many 
other applications and devices. 
We invite your inquiry for com- 
plete information and prices . . . 
or, send your specifications and 
application needs. 


Ilustrated: 
Model 783 02Z-TORQMETER 
measures from .05 to 80 0z.— inch 
Also available: 


Model 782 GRAM-TORQMETER 


measures from .25 gm-cm to 100 gm-cm 


Model 784 POUND-TORQMETER 


measures up to 200 Ib. — inch 


Model 781 GRAM-TORQMETER 
(7 READ TORQUE 


measures from .05 gm-cm to 5 gm-cm calielie 


POWER INSTRUMENTS, 
7352 North Lawndale Ave. ¢ Skokie, 


TORQMETER 


Ilustrated: 5 —— (load ) 


Model 790 
TACHLITE (STROBE-TACHOMETER) 
Self-synchronizing, no drift. 


INC. 
Illinois 


NOTE: A few choice territories available for 
experienced representation. 
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perforated 
materials 
a perfect medium of 


Wherever a product requires 


with functional OF | ieeregs & control of 


decorative uses 


Harrington & King can perforate the proper 
design, pattern and open area in practically 
any metallic or non-metallic material avail- 
able in coils, sheets or plates-- from foil-thin 
to1” thick. Specify H&K perforated materials 
on your next job. 

Write for General Catalog No. 75, Today! 


8 * 
arrington & [7 ing 
PERFORATING CO. INC. 
Chicago Office and Warehouse * New York Office and Warehouse 


5631 Fillmore Street 114 Liberty St., Dept. DN 
Chicago 44, Illinois New York, New York 
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AIR 








SOUND 








LIGHT +-——-- +> > 





FLUID 

or just for their in- 

herent aesthetic qualities, H& 
perforated metals can serve you 








Listed Under 
“Perforated Metals” 


IDEAS IN THE NEWS 


e NOVEL TRUCK CRANE tucks in flush be 


hind cabin, needing only 16-inch clearance be 


tween cabin and truck bed. Double-jointed U 


frame crane arm contains two hydraulic cylin 
ders which fold back the outside member on top 
of the middle member, then pull both alongside 
a short pivoting inside member. Folding controls 


are fully hydraulic, requiring no manual assist. 
Che hydraulic system is powered by an |1-hp, 
600-800-rpm, 


7.5-gpm, 150-atm oil pump on the 


take-off shaft. The standard version has 190-deg 
horizontal operating angle; special model has full 
390-deg swivel. Load versus crane reach curve is 
roughly hyperbolic; average safe load moment is 
36,000 ft-lb. Outside member, when fully extend- 
ed, has 13-ft reach. Lift rate is 105 fpm. Crane is 
supported by two retractable hydraulic side pads 
which relieve truck frame of lateral load com- 
ponents. “Atlas” Type 3000 crane 
tured by H. Weyhausen KG., 


many 


is manufac- 
Delmenhorst, Ger- 


. &. 
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SPHERCO 


BEARINGS 


If you have applications involv- 
ing linkage or transfer of motion, 
SPHERCO Bearings can supply 
your needs in a wide variety 
of materials with a quality that 
will give you top performance 
under normal or high tempera- 
ture conditions. 


TR-N TRE 
TR Series TRE Series 


Forged One-Piece 
Control Link 


WRITE FOR BULLETIN 560 


HG0G000 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS-ADAMSON MFG. CO 


29 RIDGEWAY AVE. e AURORA, ILL. 
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SCHEMATIC SKETCH shows crane- 


folding sequence. 


' 
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TRAIT LINE’ 


SPEED REOUCER 





—_S TRAST LINE’ 
INTEGRAL HORIZONTAL 
GEARMOTOR 





VAR/-MfASTER 


VARIABLE SPEED ORIVE 





_SPELOMVASTER * 


PARALLEL SHAFT 
SPEED REDUCER 





_SPEFOMASTER ° 


RIGHT ANGLE HORIZONTAL 
SPEED REOUCER 





_SPELOMASTER * 


LARGE HIGH SPEED UNIT 





HOW WESTERN GEAR SERVES INDUSTRY 





Just name them! 


Western Gear Corporation’s line of catalog 
products in the power transmission field 
is second to none in quality and reliability. 


Three great names fill out the Western Gear line... 
StraitLine®, SpeedMaster® and Vari-Master®. They have 
earned a first-rate reputation in all industries using 
power transmission equipment by providing users and 
manufacturers these guarantees! 


e precision manufacture under uncompromising quality 
controls 

e long life and reliable operation 

e easy maintenance 

e standardization of parts and high interchangeability 


Whatever your power transmission requirements might 
be, Western Gear can supply them from stock or engineer 
them to your exact specifications. Want to know more? 
Use the coupon belowor phone. And always remember... 


WESTERN GEAR CORPORATION + INDUSTRIAL PRODUCTS DIVISION 
P.O. Box 126, Belmont, California—LYtel 3-7611 


Please send catalogs checked below: 

(C0 StraitLine Speed Reducers Bulletin 5816 
0 StraitLine Gearmotors Bulletin 5806 

(C0 SpeedMaster Parallel Shaft Bulletin 

(C0 SpeedMaster High Speed Bulletin 

(CD Vari-Master Variable Speed Bulletin 6107 


NAME_____. 
COMPANY___ 


ee ED 
COPYRIGHT 1961—WESTERN GEAR CORPORATION 








Don't let these Devils INTERFERE 
NG 


with 0 


Troublesome maintenance 
and lubricating problems are 
eliminated when you specify 
Thomas “All-Metal” Flexible 
Couplings to protect your 
equipment and extend the 
life of your machines. 

Like a thief in the night an 
inadequate coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs. 





Soe 


UNDER LOAD and MISALIGNMENT 
only THOMAS FLEXIBLE COUPLINGS 


offer all these advantages: 


@ Freedom from Backlash 
@ Torsional Rigidity @ Free End Float 


@ Smooth Continuous Drive with 
Constant Rotational Velocity 


@ Visual Inspection while in Operation 
@ Original Balance for Life 


@ Unaffected by High or Low 
Temperatures 


@ No Lubrication @ No Wearing Parts 
@ No Maintenance 
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MACHINE 
KNIVES 


Standard and special blades 
of solid or composite steel, 
for all machine knife 
applications. 


COES KNIFE COMPANY 
73 COES ST., WORCESTER, 


KNIFE ¢oO. 
MACHINE WAYS 


To increase produc- 
tion . . . improve 
quality of products 


. lower produc- 


tion costs . . . use 
Coes hardened- 
and-ground steel 
ways, guides, and 
wear plates. Built 
in all sizes and 
shapes to meet your 
specifications. 


MASS. 
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e CHASSIS DYNAMOMETER on which all 
four wheels of the vehicle are mounted on rolls 
may be used either to absorb power from the 
vehicle or to motor the vehicle up to its maxi 
mum operating speed. . 

By applying appropriate loads into the power- 
absorbing system, performance and fuel economy 
tests may be made. Sound and vibration analysis 
may be carried on either by driving the vehicle 
under its own power or by motoring any combi- 
nation of wheels through the dynamometer with 
the engine inoperative. Engine cooling and ven- 
tilation tests may be made by controlling the 
cooling air flow while the vehicle is operated at 
specific power outputs. 

Ihe unit is intended primarily for audit of 
production vehicles, for diagnosis and correction 
of trouble in problem vehicles and for establish- 
ment of precise historical background against 
which design changes may be evaluated. The 
installation and instrumentation are sufficiently 
precise for engineering research and development 
programs. 

\ d-c motoring unit plus electric power ab- 
sorbers are used on each of the rear wheel rolls. 
Front wheels have a d-c motoring system but no 
absorption capability. An air blast simulating 
normal cooling air flow is directed on the front 
of the vehicle. Power output is measured by 
means of thrust-measuring devices fitting against 
the front and rear bumpers. 

The four-roll dynamometer for vehicle analy- 
sis was developed by Reliance Electric Co. for 
Buick Motor Div. of General Motors for use in 
its quality and reliability programs. 


BF. Kh. 


® THRUST ABSORBERS both position car on chassis 
rolls and measure thrust exerted by vehicle operating 
against resistance of dynamometer. Thrust device is 
positioned against bumpers and locked in place. Ball 
bushings on vertical motion adjustment permit con- 
tinuous contact between pads and bumpers when verti- 
cal movement is induced in car from rough roll sur- 
face. Thrust is measured by LVDT-type load cell on 
beam supporting thrust pads. 


GRAY BIMETALLIC PIPE PRO- 
VIDES CORROSION RESIST- 
ANCE AT FRACTION OF THE 
COST OF SOLID ALLOY 
SYSTEMS 


Gray Bimetallic pipe provides all the 
fabrication and strength advantages 
of carbon steel with the corrosion 
resistance of the best alloy materials, 
and at a fraction of the cost of a solid 
alloy system. 

In the Gray process, a seamless 
lining is hydraulically expanded into 
the base pipe, forming a tight bond 
due to differential contraction of the 
materials. For all practical purposes 
the bond is permanent. Bimetallic 
pipe can then be fabricated almost as 
easily as carbon steel. It can be butt 
welded, flanged and bent without 
damage to the lining or the bond. 

The choice of materials for Bime- 
tallic pipe is virtually unlimited. Base 
material is usually standard carbon 
steel in regular sizes and schedules, 
but this can be varied to meet any 
particular need. Linings are most fre- 
quently furnished in Monel, nickel 
and stainless steel, but the selection 
is in no way limited. All the alloys of 
nickel and copper as well as the re- 
active metals can be economically 
produced. 

This wide range of materials avail- 
able make Bimetallic pipe ideal for 
all applications where corrosion is a 
factor. It is well suited where product 
contamination or catalyst poisoning 
are problems. 

Gray Bimetallic pipe provides the 
corrosion resistance of special alloys 
at only a small cost more than that 
of regular carbon steel piping. For 
complete details, mail the coupon 
below today! 


Gray Tool Company 
P. 0. Box 2291 
Houston 1, Texas 


Gentlemen: 

Please send me more information about Gray 
Bimetallic pipe. 

NAME 

COMPANY 

ADDRESS 

CITY . eS 
6114 
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> SELF:CLINCHING 


FASTENER 
> 
a - 


> SELF-CLINCHING 
SELF-LOCKING NUT 


e HEADSTOCK, TAILSTOCK ' i ly 
AND STEADY-RESTS of a new a ¥ er E <' 
lathe are mounted on_ separate , ome 


> SELF-CLINCHING 


‘ ‘rse slidew: whi i ’ 
transverse slideways which in turt CAPTIVE STUD 


slide on two longitudinal beds. 3 i : 
The lathe handles cylindrical : . : x ‘f= : . = 
workpieces from 4 to 71-5/8 inches ‘s pea - S F : ‘. 4 
—_— ‘ ~ a 
- “ " 4 wo —~ 


in dia, with maximum chucking 





length of 177 inches. 2 Nays st (o> * ' . nll y 
.- $” cA ; ~~ oF 
* - % ied vie ~ 


> SELF-CLINCHING 
FLUSH FASTENER 


\ headstock for 18 spindle 
9 . i - . zs <p 
speeds from 12 to 600 rpm and a , “ a 


10-hp pole-changing motor permit ——_ 
Feegest 


speeds down to 6 rpm. Feed and = ee 
ciiscetting ‘aineln ts aaa Pay fo themsel eas PLUS A PROFIT. 
from the headstock assembly and [ V stiches: 7s = - 
is attached to the lathe bed. Eng- _ _ 4 

SELF-CLINCHING 
lish, metric, module and diame from Production Fastening Savings > anes NUT 
tral pitch threads (80 of each) are 


provided with longitudinal and | Here is the means of cutting your costs in fastening sheet metal P 
facing feeds (48 of each). Two “*too-thin-to-thread.”’ ' LA 


tool carriages ride on the main PEM self-clinching Fasteners —for every conceivable need —can serve é.)\ 
4 : 4 - ee > . \) ° 
bed and the top platform of each 95% of your requirements. Can save more than that in use. SS 

carriage rotates to accommodate 


They are simply ‘‘clinched with a squeeze with the greatest of ease” FA 


ultiple tool nbinati ; : r 
ee ee, ee to secure them into previously prepared holes. 


> SELF-CLINCHING 
There are standard self-clinching nuts; midgets of the same design; STAND-OFF 
self-locking, self-clinching nuts; self-clinching flush fasteners; self- 


clinching captive studs; self-clinching floating nuts; self-clinching Ce 
stand-offs and self-clinching spline fasteners—size, type, metal, re 


4 
Phe 10.5-ton unit was developed finish, we have them all! Open your mind and your specifications to i] 
for requirements of the textile this unexcelled line of captive threads for production fastening. | 


ij ony To 
and paper industries where work- You will be surprised at their economy and the added product quality i | 
pieces have relatively low weight they provide. 
but widely varying diameters. Eu- > SELF-CLINCHING 
gen Weisser & Co. KG., Heil- wns re ee 
bronn, Germany, manufactured 
the unit. 


R. F. $. 


é 
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BANTAM SPEED CHANGERS 


RATIOS: 646 from 1:1 to 85184:1 
HORSEPOWER: 0.1 maximum 

TORQUE: 130 oz-in 

SPEED: 10,000 RPM maximum 
BACKLASH: 15’ maximum (Series 11) 
WEIGHT: 16 to 45 oz depending upon ratio 
BEARINGS: double, heavy-duty ball 
DELIVERY: 10 days 


A PART OR A PACKAGE 


Bantam speed changers are only one product in Metron’s com- 
plete line of small speed changing components. Call on our egni- 
neérs for design help with your speed changing or control problems. 
Tell us what results you’re after—what your inputs and loads are. 
We'll come up with an output package to do the job efficiently and 
economically. Send your prints today! 


Tite 


METRON INSTRUMENT CO. 
5310 So. Delaware, Littieton, Colo. PY 8-2537 DDD: 303 TWX: DN 194 
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Available 


in sheets or rolls V2" 
to 54° wide—custom- 
sized to your needs! 
Write for samples, 
details. 


for big Dispenser Pack 
Vo" Roll! (regular $1.79 
valve) 


KLEEN-STIK — the modern bonding agent 


— replaces and out-performs glues, cements, tacks, 


clips, staples, etc., in hundreds of manufacturing 

uses! Special moistureless adhesive sticks tight on 
both sides .. . attaches anything to anything with 
money-saving peel-and-press application. 


4835) B31) ve) tlasy 


Dept. D 7300 W. Wilson Ave. @ Chicago 31, Ill 


INC. 
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IDEAS IN THE NEWS 


e VERSATILE NIBBLING MACHINE copies 
from templates, makes rectangular cuts from end 
stop scales, cuts circles and does other jobs such 
as folding, beading, flanging, slotting and cut 
ting of ventilation louvers. 


The tool bit is a tough cylindrical punch with 
hollow center which uses any point of its periph- 
ery as working edge. The workpiece does not have 
to be turned and cutting of a starting hole for 
center cutouts is eliminated. The tool makes from 


500 to 2300 strokes per minute and is driven by 
a 3-hp motor. The machine can handle up to 
t-mm carbon steel sheets; maximum sheet size 


is 1150 by 2000 mm. 


No layout work on the workpiece is required. 
For copy nibbling, the first cutout can be posi 
tioned with different orientation alongside the 
template and used as an alternate template. This 
saves waste in case of irregular shapes. Rectangles 
are cut directly by coordinates measured from 
any two intersecting sheet edges. A separate at- 
tachment permits circular cuts from 10 to 600 
mm in dia; circle centers are preset with refer- 
ence to sheet coordinates. 


Copying and coordinate nibblers CN 63 and 
CN 80 (patents pending) are products of Trumpf 
& Co., Stuttgart-Weilimdorf, Germany. 


ms ¥. 3. 
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NOT JUST 
PACKINGS! 





SPECIFY 


CHICAGO-ALLIS 


FOR EXAMPLE 
VEE PACKINGS 


® LEATHER—Wide variety of leathers and 
impregnants to accommodate a wide range 
of temperatures, pressures, and mediums 


® HOMOGENEOUS RUBBER—Natural and 
synthetic rubbers—especially compounded 
and processed for specific applications 


bestos och impreg snated 4 th syntt etic 

rs, especially processed for type of 
fluid or medium and temperature and 
pressure conditions 


All Chicago-Allis packings are 
available with anti-friction 
impregnations or coatings. 


| Whether it is a problem of higher 


pressures, higher temperatures, ex- 
treme operating conditions, or un- 


| usual compounds or liquids... or 

just a matter of plain efficiency, econ- 
| omy, and dependability ... there is 
| a Chicago-Allis packing especially 
| suited for the application. C-A prod- 


ucts are used across industry... 
automotive, aircraft, home appli- 


| ances, agricultural equipment, ma- 
| chine tools, and ordnance equipment. 


Just ask for the assistance of C-A 


| engineers who are always available for 
| counsel on your packing requirements. 


FREE! 
New 16 page 
Packing 
Handbook 
WRITE FOR 
IT TODAY! 


CHICAGO-ALLIS 


MFG. CORP. 
129 N. GREEN ST. CHICAGO 7, ILI 
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Compartments Require 


CHECK THE “SPECS” ON 
Locks ! THESE AND GET PRICES. 


e¢ DUCTED COLD AIR, forced through spaces in within the van. 
the roof, walls and floor of a trailer, keeps pre- The perimeter cooling van is a design develop- No. 5604 No. 5605 


frozen loads chilled. There is no air circulation ment of Utility Trailer Mfg. Co., City of Industry, 
through the load itself. Temperature is maintained Calif. The first van of its kind was built for Ore- 
by uniform cold air distribution around the load. Ida Potato Products, Inc., Ontario, Ore. 

Cooling action is independent of load arrangement E. W. S. 


SPECIFICATIONS SPECIFICATIONS 


3% % length of Case. 3°’ Overall Length of Case. 
2 in. width of Case. 1” Overall Width of Case. 
S@ in. thickness of Case. 4 eng Rg Bon ery 
: 13/32” e (Latch Side) 
% in. po aye ong to c. of to Center of Gennes Hole. 
Ri , 5/16” Sq. Hole for Handle. 
5/16 in. sq. hole for Handle. 2" x2%” Centers of Mounting 
5@ lbs. weight each. Holes. ¥g lbs. Weight each. 





In addition to the 2 compartment locks shown here, 
Eberhard makes a line of Cabinet Hardware which will 
interest many designers and manufacturers. 


Write for details on any or all items to: 


The EBERHARD MFG. CO. 
DIVISION OF THE EASTERN CO. 


2702 Tennyson Rd. Cleveland 4, Ohio 
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1001 USEFUL BUYS! 


NEW GRAPH RUBBER STAMP KIT 
Real Time and Labor Saver 


Solves problem of recording graphed 
material neatly in engineering note- 
books, reports, correspondence, etc 
without using bulky sheets of graph pa- 
per. Simply stamp a clear graph pattern 
wherever needed. Ideal in curve tracing 
for loci problems in polar coordinates 
and transformation to polar coordinate 
problems from Cartesian coordinates. Use 
for electronic design, development and 
research records — plotting various 
curves from analytical dota and math 
formuli—drawing curves from oscillo- 
scope screens, etc. For all engineers, sales monagers, production control. Kit 
includes three patterns: A—100 blocks per square inch—for plotting wave form 
patterns on cathode ray oscilloscopes, etc. B—'%,” pattern (16 blocks per 
square inch) plotting in larger scale than *‘A‘''. C—Polar coordinate graph stamp 
—3” diameter circle with major subdivisions at 15 degrees and small markings at 
: each 5 degrees. Also large (3%4” x 61%”) ink stamp pad for use with all stamps. 
Air flow Roof lining Stock No. 70,475—CD ‘ eee eeeesss- $10.00 Postpaid 


ig a pig a an 2 : va geare ni , GIANT INDUSTRIAL MAGNETS! MIDGET PRICE! 
? \f ; ‘ Recover tools and parts from inaccessible spots; hold work in 
i . place; rid shop floor of metal fragments, pins, etc. Use this 
horseshoe shape 5 Ib. war surplus Alnico V-Type Magnet— 
tremendous lifting power, over 125 Ibs. Rated at 2000 Gauss 
Lots of fun, too—use for ‘‘fishing'’ the bottoms of lakes, rivers, 
ocean, etc.—retrieve motors, fishing tackle, metal valuables. 
Dimensions: A—3%4"; B—234,"; C—4-3/16"; D—1%4"; E— 
1%"; F—25”. 
; Stock No. 70,183-CD—5 Ib. size Perr. . fF 
/\ Fs ; ; Stock No. 70,416-CD—31/2 Ib. size . ee Pee .... $7.95 Pstpd. 























wan 


SE Aas SMa Sf 








y ee age eee Se (Order by Stock No.—Check, M. O. or Open Account—Money-bock Guarantee) 


FREE! Giant 144-Page CATALOG “CD” 


OVER 1,000 SCIENCE-MATH-OPTICAL ITEMS for industry . . . 
Many on-the-job helps . . . quality control aids! 144 pages — 
hundreds of illustrations. Many war surplus bargains! im- 
ported instruments! Lenses, Prisms, Magnifiers, Telescopes, 
—_ . 7 . . ‘ Pre Satellite S$ , Mi , Bi lars, etc. Optics f in- 
PERIMETER COOLED VAN, unlike reefer van, maintains temperature of load at initial tem- dustry, research labs, experimenters, hobbyists, math looming 


perature of loading. It weighs 14,140 Ib complete with inside evaporater. Load may reach from ads. Write for FREE Catalog CD. 


loor to roof, since cooling does not rely on air circulation through load itself. Air passageways EDMUND SCIENTIFIC CO., Barr gto 
re built into rear doors, floor and ceiling to recirculate air. 


A BIR AES OMEN ATE, PN IE EP PRL oS” 
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PAYS 

1) 
UNDER 
PRESSURE - 
AMPCO 
metal 


A series of special copper-base alloys which with- 


_ stands tremendous impact and 


POSITIVE 
SEALS 


-452° to 3000° F. 


United Self-Energized 
Metallic O-Rings*... 


form permanent, non-corrosive, 
static seals under temperature 
extremes from —452° to 3000° 
F. and pressures from 10-* mm 
Hg to 100,000 psi. Available in 
various metals and coatings (in- 
cluding Teflon** and silver) 14” 
0.D. dia. to any size and con- 
figuration. United also makes 
non-vented and pressure-filled 
O-rings. United Metallic “0” 
Rings, manufactured by United 
Aircraft Products, Inc., Box 
1035, Dayton, Ohio. 


See United Metallic 0-Ring Cat- 
alog in Sweet's Product Design 
File or write for Free Handbook 


*Patents 2,809,269; 2,837,360 
**DuPont registered trademark 


Centrifugally-cast AMPCO 
metal screwdown nut 
stands up under the ter- 
rific pressures developed 
in rolling-mill operations. 


shock loads — resists 


wear, abrasion, erosion, and corrosion. Bulletin 60 
tells you more about ‘the metal without an equal.” 


Send for your free copy. Do 


AMPCO METAL, INC. veer. on, 


it today. <i 


MILWAUKEE 1, WIS. @-s 


West Coast Div.: Huntington Park, Calif. » Southwest Div.: Garland (Dallas County), Tex. 
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IDEAS IN THE NEWS 


e TWO SYM- 
METRICAL 
AND OPPOSED 
RADIAL PUMPS 
on the same shaft 
balance axial 
thrust in a new 
immersion pump. 
Water 
through intakes at 


f ] Ows 
top and bottom 
ends of the pump 

toward 
Main ad- 
vantage compared 


assembly 
center. 


ro conveée B- 
tional designs is 
elimination 
of load on axial 
thrust bearings 
which in immer- 
sion pumps are 
water - lubricated, 
have limited load 
capacity 
difficult to main- 
tain in sediment- 
bearing water. 
Use of dual in- 
takes also results 
in lower water ve- 
locities for the 


and are 


same capacity and 
in less mechanical 
strain on dirt fil- 
ters. Motor is wa- 
ter-filled, has 
polyethylene - in- 
sulated windings. 
Available ratings 
in standard ver- 
sion range from 
25 gpm (2800 
rpm) to 3500 gpm 
(1450 rpm) with 
525-ft maximum 
head. 
was developed by 
Gebr. Ritz & 
Schweizer, 


The pump 


Schwaebisch- 


Gmuend, Germa- 
ny. 


R. F. S. 


To discharge pipe 


Bottom | 
pump | 


intake 


+ 
wy 


ere ee ak 
es 


ERIE Et SM 


Bottom 


a | “ 


‘Wee igs ica ome ee 
—s 


1001 Ways 

to 

Machine 
Laminated Plastics 


An Example of 
Synthane You-shaped Versatility 


There are many fast, economical ways to 
machine laminated plastics—if you have the 
equipment to do the job. We have! Synthane 
is just about tops in U. S. for plastics fabrica- 
tion. That’s our business. We have all the 
standard tools plus many machines designed 
especially for the fabrication of laminated 
plastics. Why bother to improvise when we 
have what it takes to do the job—quickly 


and economically. 
You-shaped Versatility makes Synthane a Better Buy in Laminates 


[SYNTHANE] 


CORPORATION |S} OAKS, PENNA. 


Synthane Corporation, 








1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
177) 
1|A 
| 
| 
| 
| é 
F 
| 
| 
| 
| 
| 
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6 River Rd., Oaks, Pa. 
Gentiemen: 


Please send me information regarding the facilities of Syn 
thane for fabricating laminated plastic. 


Name 





Address. 
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Gap formed Alfenol 
bonded 











CONTACT HEAD 


Ferrite Polished surface 


0.010 inch 


e FOR CONTACT-TYPE re 

cording magnetic heads, using “Al- 

fenol” or a similar magnetic ma ; : k 

terial, it is desirable to have a if yo Ur ey 
preformed gap, thus eliminating : 


the necessity of lapping the gap to the p e rfe ct 


areas prior to final assembly of —— 
wae 


the thin Alfenol strip to the fer 


mien ' choice of 


Ampex Corp., Video Products ' bt A new catalog opens wide the doors to designers of process equip- 


Co., Redwood City, Calif., has : C Es ment — tells all you need to know in terms of engineering data, 
developed a technique using two \ as performance charts, seals, metals, mountings! : 


If you need centrifugal pumps with these characteristics, this ref- 
erence book is for you: : ? 

® PRESSURES: to 21 psi in simgle stage pumps; to 70 psi in multi- 
Stage types. 

or similar material establish the f - pond copaciaies 00 70: apie Migpagic-cmar: pumps, so 1 ae 

; = ’ multi-stage models. 

required gap dimension. The as ne. ~~ @ MOTORS: standard motors for 115/230 volts 60 cycles 1 phase (other elec- 

sembly then is fired with a me = aS ' es trical characteristics available). Power range from ¥g to 112 HP. 

tallic material being introduced A} —” © ENCLOSURES: drip-proof, totally enclosed, and explosion-proof ballbearing 

into the gap region. oz : re, 2 frames. 

Che 50-percent gold brazing al — @ DRIVES: Space-saving close coupled pumps most rugged and popular. Pedestal 
low has a fusing point in excess mounted arrangement without motor available as alternate for belt or coupling drive. 
(900C) tem ' © SEALS: a variety of rotary seals and stuffing boxes, to fit every application. 

; ® METALS: your option of cast iron, bronze, stainless steel, Monel, Cast Iron, Hastelloy 
a oe 

@ INSTALLATIONS: a wide range of transfer, recirculation, feed, boost and Glter- 

se pumping applications. ' 

ntroduced at the gap wets the All told, 50 different models are described in full— and you get a wealth of technical 


Alfenol, is non-magnetic and _ is y 3 
nor, © gn data as well. Write for new catalog 130 now! ; 
strong enough to withstand the } } 


Alfenol slabs of desired thickness 
and area. The edges of the slabs 
are lapped and securely butted to 
gether. Shim spacers of platinum 


of the heat treatment 
perature for Alfenol but lowe1 
than the melting point (1600C) 
of Alfenol. The brazing material 


¥ 


subsequent finishing operations 


Brazing occurs at 1160C, and } ‘ 
the assembly is then subjected to EAS i ERN ie 
the standard heat treatment for Pe 


Alfenol. The heat-treated materi } ‘ , i N D U STR | ES 
tA 


il then may be cut into strips of 


the desired width and _ shape. f at INCORPORATEE 


Strips then are cemented to ferrite 
100 SKIFF STREET, HAMDEN, COW! 


ores to complete the magnetic cir- 
WEST COAST OFFICE 4203 Spencer St., Torrance, 


uit for the recording head 
E. W. S&S. 


> 
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“TORQUE WRENCH’ MANUAL 


Formulas 
Applications 


Engineering Data 


SENT UPON REQUEST 


Screw Torque Data 


Py S JurlEvan’ la) Adapter Problems 


ADD/SON [QUAL ITY/ /LLINOIS 


Monufacturers of over 85% of the torque wrenches used in industry 


General Principles 


IDEAS IN THE NEWS 


e FOUR-WHEEL GRAD- 
ER has an unusual, hydro- 
train. Power 


static drive 


source is a 220-hp, 6-cylin- 
der diesel engine combined 
with a conventional trans- 
mission (up to 5 mph in 
work gear, up to 10 mph 
in road gear). 

The 


powers two separate hydro- 


gear transmission 
static axial-piston oil trans- 


missions. Controls consist 
of two hand levers only, 
which adjust direction and 
speed of each side inde- 
pendently. As the operator 
moves one control forward 
and one control in reverse, 
unit turns on zero radius. 
Design avoids severe clutch 
tracked vehicles 


with independently driven 


wear of 


sides, but achieves equal 
maneuverability. 


Front and rear wheels 


have identical 21.00-25 tires 
with cross-country profile 
for grades up to 55 percent. 


Attachments convert 19-ton 


unit into scraper or mobile 


crane. Chassis is protected 
by flat with 
18-] The 
grader is a product of Hen- 
schel-Werke GmbH., Kas- 
sel, Germany. R. F. S. 


bottom pan 


2-inch clearance. 
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OHIO WELD NUTS 


e ¢ 


RH NUT WF NUT 
Thread Size #6-32 to %-16 Thread Size #6-32 to %-16 


> & 


SF NUT WW NUT 
Thread Size 2-13 Thread Size #6-32 to %-16 








1. New Low Cost Synchronous Motor 
“JSY 1101°—Has hysteresis features at 
shaded pole price. Constant speed for phono- 
graphs, tape recorders, chart drives, timing 
devices, etc. 


2. “L" Motor—Shaded pole motor for type- 
writers, business machines, etc. 

3. “H” Motor—High starting torque, compact 
design for gear trains, air circulation. etc. 


4. “JSG” Gearmotor —For rotisseries, vend- 
ing machines, remote controls, etc. 


5. “JS” Motor—Proven dependability! For 
fans, heaters, pumps, recorders and many 
others. ‘ 


OHIO flanged weld nuts provide extra-long 
thread engagement and are ideal for assem- 
blies requiring strong primary fasteners. They 
can also serve as spacers or bearing surfaces 
where required. 


For the industrys most complete line of Sub-Fractional HP Motors 


ey aa tt _ ' 
o2.fin. | oz. fin. | 9ree Amps Watts | 
; t 
} 9 


Alliance, world’s largest producer of sub-frac- 
tional HP motors, offers the widest choice of standard 
and custom models, faster service, more for your money. 
Used in leading makes of phonographs, tape recorders, 
appliances, business machines, animated displays and 
other products—all can be customized to your own 
specifications, 


Mode! | Weight 
be + ? 
JSY 1101 | 117 | 1.0 | 0.4 (pull in) 
——Ta7 | 6s [so 
+ 
117 1.0 |1.0 


|3000 | 285 | 8 ho. 14 02. 
| 3250 2 | 7 
[2500 | 310 | 17 
sc a7 | 225 | 165 li0-44 | 490 | 255 
[17 | 175 [27% [2000 | sv | 2 


3 Ib. 7 oz. 
ia } 
H Ib. 0 oz. 
} ae 
ff ib. 7 oz. 
} __-s 
f Ib. 2 02, 


it 
Samples and information furnished upon request H 





MUU ECM SNGUULAME || Write for complete catalog—price quotations upon request 


The Alliance Manufacturing Company, Inc., Alliance, Ohio 
(Subsidiary of Consolidated Electronics Industries Corp.) MoTORS 
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THE OHIO NUT AND BOLT CO. 
29 FIRST STREET BEREA, OHIO 
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... whenever any of these punish- 
ing conditions challenge the labels 
and insignia you design, specify 
rugged ‘‘Scotchcal’’ Film. This 
tough plastic material has its own 
tenacious adhesive—specially de- 
veloped by the World’s leading ad- 
hesives maker. ‘‘Scotchcal’’ Film 
goes on dry in seconds—just press 
in place. Wide choice of vivid 
colors, metallic finishes. Send for 
free ‘‘Scotchcal’’ Film Design File 
and samples today. 


@ Labels 
@ Insignia 
@ Nameplates 


@ Instructional 
Panels 


SCOTCHCAL 
fou J 


Miianesora 
Miisine ano 
oe 


ST. PAUL 6. MINN 
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e IN A 8-MM FILM PROJECTOR, film travels 
horizontally as in a tape recorder. Operator sits 
behind compact, slab-like unit; projector dou- 
bles as film-editing device. Separate sound sec 
tion is also flat, supports projector and uses its 
own carrying case as loudspeaker. 

Core of the projector is a new optical system. 
An 8v, 50w lamp with integral reflecting mirror 
eliminates the conventional combination of con- 
cave mirror and condenser. As film moves past 


Projector optics 


Frame control 


Focus 
control 


Film splicer 


optical head, three prisms serve to right the pic- 
ture for projection through a 1:1.5, f = 20 mm 
lens system. 

As soon as film is stopped, a centrifugal clutch 
drops a sieve-shaped metal plate with thermal 
insulation filter between lamp and film, protect- 
ing an individual frame from overheating. Cool- 
ing blower has separate drive, functions also 
when film transport motor stops. Selector adapts 
unit to any voltage between 110 and 240. 

For editing, the inside of the projector cover 
is designed as a small screen. Film is advanced 
manually by a knurled knob; cut points are 
identified by a pushbutton marker. A splicer 
mounted on top of the projector insures cutting 
lines centered between perforations. Splices, 
which are only 1.4 mm wide, are prepared by a 
shaving head with end stops for width and 
scraping depth. As cuts are between frames, they 
are not visible during projection. 

The separate sound section permits dubbing-in 
on 0.8-mm magnetic track from voice, tape, disc 
or radio phono jack. Voice blend-in is controlled 
by a microphone key which fades the preceding 
sound track to bring out text. 

“Visacustic 8 flat projector” is a product of 
Niezoldi & Kraemer GmbH, Munich, Germany. 

R.F.S. 


Another step forward 
KNU-VISE TOGGLE PLIERS with 
1600 & 2400 Ibs. clamping force 


4 P-1600 
(1/4 actual size) 


In keeping with its reputation for providing the industry’s most efficient 
toggle clamps and pliers, Lapeer Manufacturing Company has intro- 
duced new plier models—the P-1600 and P-2400 series. 


Long and comfortable handles are a feature of these Lapeer Knu-Vise 
pliers. With average handload, these pliers provide a clamping force of 
1600 and 2400 Ibs. respectively. The P-1600 series has a throat depth of 
214", and throat gaps of 13%, 3, 4 and 6 inches. The P-2400 series has a 
throat of 1144” x 114”. Each series is available with two opposing 
spindles. All models can be furnished with unlocking levers. The pliers 
are made from steel forgings, heat-treated, and cadmium plated. 


Write for more information and remember—LAPEER KNU-VISE 
GIVES YOU MORE VALUE FOR YOUR MONEY. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


ee LAPEER MANUFACTURING CO. 


WESTERN DIV.: PECK and LEWIS CORPORATION 
3072 DAVISON ROAD 4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 
LAPEER, MICHIGAN 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Pettit Road, Burlington, Ontario 
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Wry 


Let us carry the inventory 


Immediate delivery on caps and filler necks now in 
production. Types and sizes for every use—automo- 
tive, marine, aircraft, tractors, motorcycles, lawn 
mowers, industrial engines. Genuine original equip- 
ment quality. Take advantage of our high-volume 
production—and save. Send for illustrated folder 
with specifications covering complete Eaton line. 


STAMPING DIVISION 
EAT On MANUFACTURING COMPANY 
17877 ST. CLAIR, CLEVELAND 10, OHIO 
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Just Out! Just the ticket 
to cut cost! 


NEW SPEED CONTROL VALVE 
Ye” and VY" pipe sizes in stock now! 
Now a speed control valve that regulates your cylinder movement 
with precision and syreness, but which lists at $3.00 and $3.25. 
And despite its lower costs, “CUB” features the same high quality 
of design and workmanship you've come to expect from Ross. 
“CUB'S” design stresses trouble-free operation and easy main- 
tenance. CUB is small, aluminum and lightweight. If you use speed 
controls, by all means call your Ross representative or write us. 


loss OPERATING VALVE CO. 


106 E. Golden Gate Ave. «+ Detroit 3, Michigan 
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IDEAS IN THE NEWS 


e DETACHABLE SIDE-SUPPORT TABLES in- 
crease load capacity and reach of a new crane. The 
boom is articulated; inboard boom section is box- 
shaped and has two vertical wheels in bottom 
which ride on circular rail segments mounted on 
side supports. This relieves crane turning table, 
adds to load-carrying capacity and permits safe 
extension of crane reach. 

Basic capacity is 15,000 kg; capacity increases to 
35,000 kg with addition of one side table and 
reaches a top rating of 40,000 kg with two tables. 
Reach increases from 3.0m to 5.2m and 6.0m in 
two steps. 

For road transport, the side tables are pulled by 
the crane on a trailer; this keeps crane width within 
2.5m limit set by local highway regulations. Per- 
missible road speed is 35 mph. Crane is used to lift 
the tables from the trailer and attach them to the 
sides; for off-road movement, side tables can remain 
attached. 

Unit is propelled by two “MAN” diesel engines 
which can act singly or together on both driving 
and operating gearboxes. Controls are pneumatic- 
hydraulic. The crane was designed by Maschinen- 
fabrik Augsburg-Nuernberg, Work Nuernberg, Ger- 
many. 





Write for new catalog showing construction, 
types, sizes and specifications, plus Application 
Book containing many “how-to-do-it” blueprints. 


LEIMAN 


Vacuum to 29.9 Hg 


Rotary Positive 


AIR PUMPS 


Pressure to 20 p.s.i.g Volume to 162 c.f.m. 


LEIMAN 


CURVED VANES 
SCOOP UP MORE AIR 


-- provide high capacity 
with slower speeds and 
less wear 


@® Basic crane 

@) Diesel unit basic equipment 

(Q) Diesel unit detachable 

® Rear support table for added turning radius 
) Rear table supports 

6) Linking pins 

@) Side table 

@®) Side table support 

(8) Inboard boom segment 


SCALE MODEL shows basic unit surrounded by building 
block components. 


The BIGGEST SCOOP 


in AIR PUMPS! 


Four curved vanes scoop up 
large volumes of air—provide 2 
to 3 times more air space. 
Mounted on easy-action hinges to 
assure perfect contact with cylin- 
der walls by centrifugal force. 
Vanes and cylinders made of 
durable cast iron (no composi- 
tion). Hone themselves to hard, 
glassy smoothness to assure leak- 
proof seal and reduce frictional 
wear. Negligible wear is auto- 
matically taken up by rotating 
vones. 


Leiman Air Pumps maintain new-pump efficiency and 
fully-rated vacuum or pressure for the life of your equip- 
ment, with little or no maintenance or repair. Fewer 
moving parts—no gaskets or packing—no composition 
vanes to wear out or renew. Pulseless airflow—every 
pump tested. Many models and sizes to meet your needs. 
Over 70 years’ air engineering at your service on any 
design or application. 


LEIMAN BROS., INC., 156 Christie St., Newark 5, N.J. 
Established 1889 
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linboard 
boom segment 
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UNIT WITH SIDE TABLE 


Meetings 


Chicago, Ill. 
Sept. 18-20 


Milwaukee, 
Wis. 
Sept. 27 


Utica, N. Y. 
Oct. 24 


Washington, 
D. C. 
Oct. 2-7 


Ann Arbor, 
Mich. 
Oct. 3-6 


Santa Catalina 
Island, Calif. 
Oct. 5-8 


Chicago, Ml. 
Oct. 9-11 


ANNUAL MEETING, 
Standards Engineers 
Society, Hotel She1 

man. 


HYDRO-STA TIC 
TRANSMIS 
SIONS SEMINAR, Mil- 
waukee School of En- 
gineering, Allen-Brad 
ley Hall of Science. 


SEVENTH NATION- 
AL COMMUNICA 
TIONS SYMPOSIUM, 
Institute of Radio En 
gineers. 


XIlIth INTERN 4- 
rIONAL ASTRO- 
NAUTICAL CON- 
GRESS, American 
Rocket Society. 


SEVENTH ANNUAL 
U. S. ARMY HUMAN 
FACTORS EN 
GINEERING CON 
FERENCE, Army Re 
search Office, Office of 
the Chief of Research 
and Development, In 
stitute of Science and 
Technology, 
sity of Michigan. 


Univer- 


ANNUAL MEETING, 
American Society of 
Industrial Designers, 
St. Catherine Hotel. 


NATIONAL ELEC. 
FRONICS CONFER- 
ENCE, Institute of Ra- 
dio Engineers, Ameri- 
can Institute of Elec 
trical Engineers, et al, 
International Amphi 


theatre. 


* 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
Y 


oh  ( awe here's 2205 Elmwood Ave., Buffalo 23, N 

pe ” your 

> invitation 
to see how Name 


Caplugs Title 
can protect Firm 


your Addres: 
ee ee eS ee 
products 
OO EE 


MAIL a free assortment of Caplugs, literature and prices to us, 
without obligation. 










molded of tough 


flexible Polyethylene 


unaffected by 
most chemicals 


ae 





easy to apply 


and remove 


won't chip, break, 
shred, or collapse 


Caplugs 


A full family of closures to meet almost any need you can name .. . 
over 600 sizes in numerous styles and colors now in stock 





nN 


ws ERIEZ Magnetic Minute 


60 seconds that will help you 
improve operating efficiency. 


Let Eriez experience and 

know how be your 

MAGNETIC ENGINEERING 
DEPARTMENT 


Eriez offers you a wide choice of 
magnetic engineering services at your 
plant ... services which are the result of 
our research, field testing, and product 
development programs. 

A wealth of magnetic know-how is 
available from our full staff of engineers 
and research and development personnel 
continually working on new ideas, new 
designs, new products, new applications. 

Eriez devotes a major share of its 
engineering time to solving customers’ 
problems in 3 major fields: 

1. Use of Permanent Magnets to solve 
problems of separation of tramp iron 
or fine ferrous contamination. 

2. Magnamation® — the principles of 
permanent magnetism applied to 
automation, particularly pertaining 
to ferrous parts, cans, etc. 

3. Vibration — both electro-permanent 
vibratory feeding of all types of bulk 
materials and in bin vibration. 
Whether you’re an equipment manu- 

facturer or a direct user, our wealth of 
technical help is available to you. Write 
to Chief Engineer: 


ERIEZ MANUFACTURING CO. 
200VA Magnet Drive, Erie, Pa. 


MAGNA-THOUGHT 


Engineering field service is 
one of our prime assets. 
Eriez men in the field are 
always ready with the in- 
formation, help, and coun- 
sel you may need. 


Ob Mir 


CHESTER GIERMAK 
Sales Manager 


A GROWTH COMPANY... 
10 NEW PRODUCTS IN THE LAST 5 YEARS 


Circle 187 on Reader-Service Card 
144 


PLANS AND 
CROSS-SECTIONS 


Flying Rings around the Moon 


Pilots have learned to “fly” rings around 
the moon. 

This was done while “flying’”’ a space 
craft simulator in an attempt to find out 
if a pilot could change his flight path as 
he approached the moon from earth. 

Paths of the simulated space ship “shot 
toward the moon” were set to miss the 
moon surface by 40 to 80 miles at speeds 
of from 8,200 to 8,700 fps at closest 
approach. 

The pilot was given control of the 
thrust and torques about all three axes 
of the craft. The pilot saw a graph of 
the vehicle rate of descent and circum- 
ferential velocity, an altimeter, and 
vehicle attitude and rate meters. 

The pilots soon became adept at “‘fly- 


"ne Groth 


ing around the moon” and learned to 
establish orbits within a range of 10 to 90 
miles above the lunar surface, according 
to M. J. Queijo and D. R. Riley of Lang- 
ley Research Center. 


Girl-Watching in the Gulf 





Anna Kora 
Betsy Laurie 
Carla Martha 
Debbie Netty 
Esther Orva 
Frances Peggy 
Gerda Rhoda 
Hattie Sadie 
Inga Tanya 
Jenny Virgy 
Wenda 











A sea-going robot, Nomad I, will spend the next five months in 
the Gulf of Mexico watching for hurricanes. 

The artificial “weatherman” is a platform 10 by 20 ft with 
four airtight aluminum wells filled with weather gear. At reg- 
ular six-hour intervals, and every hour during high winds, the 
robot station will send weather data already measured and 
coded by the enclosed gear. At each transmission Nomad gives 
air and water temperatures, barometric pressure, wind speed 
and direction, and the direction of ocean surface currents. The 
robot is the joint product of the National Bureau of Standards, 
Department of Commerce and Navy's Bureau of Weapons. 


Closed-Circuit Outer Space 


A new training device for future astro- 
nauts has been proposed. It is a closed- 
circuit television system that would du- 
plicate, as closely as possible, the visual 
environment of outer space, and involves 
theater” with three high-intensity 
projectors and three screens. 


“ 


a large 


The trainee would be placed in a 
model control room behind a mockup of 
the space vehicle, near the center of the 
“theater”. There he would see televised 
images of the earth, the planets, the stars, 
the moon and the sun—realistically light- 
ed and in their proper geometric relation- 
ships—as they would appear during an 
actual flight. 


One studio would generate the basic 
picture of the star field. A second would 
use a turning globe to show the earth as 
it appears from high altitudes, with a 
battery of spotlights for the imitation 
“sun”. The third studio would show a 
space station model for simulation of 
orbital rendezvous conditions. Different 
models could be used in simulated flights 
covering approaches to the moon, earth 
and other planets. 

The relative motions of all the bodies 
concerned would be coordinated and 
synchronized in the composite picture. 
The project was suggested by T. F. Bud- 
denhagen of Bell Aerosystems Co. 
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(Hy ERIEZ Magnetic Minute 


60 seconds that will help you 
improve operating efficiency. 


© 


HOW TO BUILD 
A PLUS INTO MATERIALS 


HANDLING EQUIPMEN) 


There’s an Eriez Hi-Vi Vibratory Feeder 
to handle anything from powders to 
parts, rivets to rocks. If your problem 
involves feeding bulk materials of most 
any size, consider including Eriez Vibra- 
tory Feeders in your new designs for 
materials handling equipment. 
Versatile, AC operated Hi-Vi® Feeders 
with 100% range of control, provide ac- 
curate, economical performance whether 
the application requires feeding a few 
ounces or many tons per hour. 

Only Eriez gives you this exclusive 
combination of advantages: No bulky 
rectifier needed (AC operation)... 
Simple controls, less wiring and installa- 
tion time . . . Totally enclosed drive, 
ideal for hazardous, dusty, wet, or cor- 
rosive conditions . . . New fibre glass 
springs assure superior performance and 
control, longer life because spring break- 
age is practically eliminated . . . Rugged 
construction withstands severe operating 
conditions. 


Choose from many models for light, 

medium, or heavy-duty applications. For 

engineering data, write to: 

ERIEZ MANUFACTURING CO. 
200VB Magnet Drive, Erie, Pa. 


MAGNA-THOUGHT 


Companies using Eriez 
components know we will 
remain faithful suppliers 
— not potential competi 
tors. 


RF. Waren 


R. F. MERWIN 


President 


A GROWTH COMPANY... 
10 NEW PRODUCTS IN THE LAST 5 YEARS 
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CAGEROL 


CAGE AYrc 
HEAVY DUTY 
NEEDLE ROLLER 


BEARING 


>» MSGILL 


INCREASE EXPECTED LIFE UP TO 10 TIMES! 
You need CAGEROL bearing performance if higher speeds and increased 
misalignment have prevented the utilization of needle bearing load 
capacity in your applications. Most important, CAGEROL bearings can 
deliver up to 10 times more expected life where misalignment and 
increased speeds exceed the capabilities of ordinary and guided needle 
bearings. The difference is in the exclusive McGill construction that 
features tapered retainer pockets for balanced roller guidance, crowned 
rollers, and black oxide retainer finish. CAGEROL: bearings are inter- 
changeable with all heavy duty needle roller bearings — with or without 


inners in two bore sizes. 


McGILL MANUFACTURING CO., INC., Bearing Division 
203 N. Lafayette Street, Valparaiso, Indiana 


1 Exclusive crowned roller construction, elec- 
tronically gauged to insure precision contour 
and size uniformity. Relieved ends assure even 
load distribution. 


Flat ends fully engage integral race shoulders. 
provide maximum support. 


har a guidance assured by tapered retainer 
pockets. The design insures balanced roller 
support and eliminates corner wear from edge 
loading of straight pockets where retainer OD 
and pitch circle are coincident. 


4 Simultaneously punched potas assure accu- 
racy of race and roller alignment. The black 
ferrous oxide retainer finish absorbs and retains 
lubrication, reducing the friction coefficient. 


SAE 52100 steel outer race has optimum hard- 
ness and surface finish. 


POINT OF RETAINER — 
ROLLER CONTACT 


POINT OF RETAINER — 


== 
\ ROLLER CONTACT 7 


Ask for Bearing Catalog #52-A. 
engineered electrical products — 


CEILE 


precision needle roller bearings 
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IHinois Tool Works, Spiroid Div 
Imperial-Eastman Corp 


for your SPECIAL machines... Ingen Rand Ce more good 


International Packings Corp 
A COMPLETE LINE OF Jelliff, C. O., Mfg. Corp 


Jobbins, Wm. F., Inc reason to think 


Johnson & Hoffman Mfg. Corp 
Kieen-Stik Products, Inc 


Lamina Dies & Tools, Inc 
. Laminated Shim Co., Inc 
- Lapeer Mfg. Co 
3 Pi S Leiman Bros., Inc 
STANDARD = Lockheed Aircraft Corp. Georgia Div 
iiss ” Long-Lok Corp. 
Lowell Wrench Co. 


; Malayon Tin Bureo — . site . 
SLI 1) 3 j Malleable Castings Council CUSHIONED STEEL VALVES assure extremely quiet op- 
; — oy hie eration for QUINCY COMPRESSORS. Each valve and 
A SSEMB L IES pea yoy Seah Channtes Oty seat is a separate assembly that can be removed for inspec- 
Micromatic Hone Corp. Micro-Precision Div tion without disturbing the other valves. Designed by 
ws Mintetore Precision Beorings Co., Spite Set Searing, Div engineers who have pioneered air compressor advances for 
Minneapolis-Honeywel!l Reguator Co., Micro Switc iv. 40 I UINCY . t ilt t ovide maximum ser- 
= Minnesota Mining & Mfg. Co - years, eac , Q tied van eo , 
STANDARD SIZES bs aa eo Minnesota Rubber Co vice efficiency and long life. - 
@ SADDLE WIDTHS of 9”, 11” © ELECTRIC CYCLE CONTROLS— a Se CHECK THE “Q-LINE” NOW 
and 1 it swi 3 — le f industrial 
2 micro-control limit switches, 2 ad : a complete range of in 
@ 33 Lennie COMBINATIONS justable bar cams and guard plate National Screw G Mfg. Co. models for all applications. 
fengthe ‘available 1 in A asap Ohio Nut & Bolt Co. 
width series. 1-SHOT LUBRICATION SYS- Ohmite Mfg. Co. 
© SADDLE WORK SURFACES TEM with reservol and gauge. rin Com. 
from 9” x 9” to 15” x 60”. WAY WIPERS. Partlow Corp. 
@ STROKE if up to 45”, WAY COVERS. Penn Engineering & Mfg. Corp 


Pennsylvania Flexible Metallic Tubing Corp 
OPTIONAL Pine, William S. : 
WRITE FOR FREE BULLETIN Polar Ware Co. 
BUILT-IN EQUIPMENT | Polymer Corp. uine 
Ack for your copy ef sow Porter H. K., Co., Inc., Peerless Electric Div. 
COMPRESSORS 





@ AIR or HYDRAULIC CYLINDER. BULLETIN 6-710. Power Instruments Inc. 
Pressed Steel Tank Co. 











Prior Products, Inc. 


Standard Components for Special Machines | Protective Closures Co., 


Pure Carbon Co., Inc. 


RUSSELL T. GILMAN, Inc. Siiiandieiiaieestis - oi , QUINCY COMPRESSOR CO., Quincy, Illinois 


Racine H li Machi Inc. a : 
Republic Me. ag eR =k Meokers of the World's Finest Air Compressors 


Reviand Electric Co. .. a ; 
Revere Copper & Brass, Inc. ‘ . . : : ; 
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| 
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Rollway Bearing Co., Inc. 
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Stow Mfg. Co 


Sturtevant, P. A., & Co. bronze, knife- 


Sythane Corp. ed ed 
wiper 
Technology Instrument Corp. 9 


Texas Instruments Incorporated Meta! & Controls Div rings, mounted in 
Therm-O-Lab Corp 


Thomas Flexible Coupling Co. a synthetic rubber 


Thomson Industries, Inc. Bali Bushings Div. 


Tinnerman Products, Inc. cushion ring, 
Tranter Mfg., Inc. ; 


foiaior Ghost hk Stud Co. throw all foreign 
| Uniform Tubes, Inc. petal doar 
THESE HANDS ATTUNED TO QUALITY. The Salted Sher Whidheay ‘Corp. Resteans Div. -........ of the rod. 
best raw materials ... machined with eee a 
modern tools, in the end, rely on the U. S. Graphite Co. Gromix Div. ......... j ae ; 
skilled hands of the machinist to turn Calg aaa aS Seal-Guard’s unique metallic 
out reliable hydraulic cylinders. CROSS “Aare Wdreviien Oly. sees eeccesscceeee son wipers exe easy ft be- 
craftsmen’s skill has been forged by Wansien Oo deo Inc Bristol Motors Div + ths gs soll-eljusting. Vasir 
years of experience, tempered by the Ses on ing cushion absorbs side thrust, prevents scarring of 
discipline of rigid, station-by-station | Wooner, E. R., Mfg. Co. rod. Practically friction-less, they resist oil and heat for 
inspection. Weldes Kobinoss, tne. DSTO long, trouble-free service. 
Wend Leceasd Godvlc ‘Co. é Standard sizes for 4” to 6” diameter rods. May be 
See eee: Kop. .... special-ordered up to 241” in diameter. 


Wells Mfg. 
Western Geor Corp. : 
MANUFACTURING COMPANY Westinghouse Air Brake Co., Union Switch & Signal Div 
White, S. S. Dental Mfg. Co. Industrial Div. 
Lewis. Kansas / Phone EA 4-5525 Wiegand, Edwin L., Co. 
Wiggins, E. B., Oil Tool Co., Inc. 
Wood's T. B., Sons, Co. 











CROSS Engineers Available t. You for Free Consultation! 
Cc $161 X-acto, Inc., Handicraft Tools, Div. 
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pculATiOn PROBLEMS 7 
1 mug HEAT RESISTANCE \ 
2 macs CASTINGS | 


3 THERMAL SHOCK 
4. NON-BURNING 


5. THERMAL connucnVily oY \ 
> @ * ete 


A leading manufacturer of electrical equipment 
finds poor insulation causes 95% of all electrical 
failures, so doesn’t it make sense to use epoxies to 
end insulation problems? For example: Epocast 
electrical insulating materials cost less than 5% of 
originalequipment cost; yet can not only save you the 
cost of the equipment but prevent failure of entire systems. 
Write now for free brochure, there’s an Epocast 
formula that will provide a solution to any 
insulating problem you might have. 


v 


Write now 
for free electrical 
properties brochure 


urane plastics }=_—=_ 


42 Chasner Street, Hempstead, Long Island, N.Y. IVanhoe 3-6246 
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CLAMP WIRE BUNDLES IN SECONDS! 


Just place wire bundle inside “U}’ push keeper down snugly, and this 
light-weight clamp is securely locked to withstand loadings greater 
than 50 G’s! A Cab-L-Tite* clamp securing 58,000 mils weighs only 
0.016 0z.; 8,570,000 mils, 0.832 0z. Proved in aircraft and missiles, 
Cab-L-Tite* is made of tough DuPont zytel, which meets MIL-P- 
17091. Removable in seconds for rerouting wires. Write for free 


literature. Manufacturer of Bund-L-Tite straps. 


DAKOTA ENGINEERING, INC. 


4315 Sepulveda Blvd., Culver City, California *Trade Mark 
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NEW PRODUCTS 


MECHANICAL 


Actuators, diaphragm 

Clamps, balanced gear 
Clamps, cable 

Clamps, neoprene-coated cable 
Clamps, nylon-insert 

Clutch and brake combinations 
Counters, dual bank 

Couplings, high-temperature 
Drives, intermittent-motion 
Fasteners, retaining 

Fasteners, silicon bronze 
Gearheads, precision 
Gearmotors, miniature 

Handle assemblies, vinyl (samples) 
Hose assemblies, hydraulic 
Inserts, self-tapping 

Latches, one-touch concealed 
Motors, stepping 

Motors, synchronous 

Pumps, low-cost plastic 

Slides, automatic-closing 
Solenoids, lightweight 


PLATECOIL 


boosts efficiency in all kinds of tank and 

process heating and cooling — saves on 

engineering, fabrication and maintenance 
PLATECOIL can be engineered and factory-fabricated to exact 
specifications. Available in a wide range of standard sizes, 


specially formed or fabricated units, and most weldable metals. 
Operating pressures up to 250 psig. 


“Platecoil’’ can be furnished to comply with ASME code. 


WRITE FOR NEW BULLETIN P51 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc. 
Lansing 9, Michigan 
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Now...7 Sizes of Gould 


Solenoid Valves 


bear this seal 


ELECTRICAL 


Magnetic pickup 
Potentiometers, 10-turn a-c 
Relays, hydraulic-magnetic 
Relays, magnetic latching 
Relays, program 

Relays, subminiature 2-amp 
Sensors, cryogenic 

Switch lights, logic 
Switches, illuminated lever 
Switches, subminiature 


They're Types Q and Q-1 in all these sizes: 
%" o Wy" 6%" 0 I 0 1%" 2 1%" - 


Fully Automatic + Normally Closed + Packless 
2-Way + Piston-Pilot Operated * Bronze Body 


TYPE Q General purpose for air and water at pressures from 5 to 400 
psi; temperatures to 250° F. ... and steam at pressures to 
15 psi; temperatures to 250° F. 


MATERIALS 


TYPE Q-1 For steam at pressures from 5 to 150 psi, and temperatures 


Adhesives, epoxy resin 
to 365° F. 


Adhesives, printed-circuit 
Coatings, temperature-indicating 
Compounds, single-component epoxy molded 336 


Lubricants, corrosion-resistant nnomulisionais : : 

Steel, stainless ; 3g” or "| 22.00 | 19.25 | 29.10 | 25.46 
ie : a4 for a full year %” 26.00 | 22.75 | 33.10 | 28.96 

Wire, color-striped silicone-rubber na 35.00 | 3063 | 4210 | 36.86 

Wire, ‘‘Teflon'’-insulated Write for FREE Bulletin 114" 43.00 | 37.63 | 50.10 | 43.48 

112" 66.00 | 57.75 | 73.10 | 63.96 

2n 84.00 | 73.50 | 91.10 | 79.71 


TYPICAL USER NET PRICES * F.0.B8. FACTORY 
Coils of both types TYPE Q TYPE Q-1 
are guaranteed Size 1to5 1100 to 499] 1to5 [100 to 499 











on Our Full Line 
of Solenoid Valves! 


| J. D. GOULD CO. + 4707 MASSACHUSETTS AVE. + INDIANAPOLIS 18, IND. 


GOUL SOLENOID 


VALVES 
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EQUIPMENT 
VELVETROL 
Antennas, citizens band 
Cabinets, transparent storage 

(Continued on next page) 





N RAG K C-clamps, over-center locking 


Comparators, multichoice 
Cutter kits, wire and ribbon 


Instrument and tool kits 
Letter opener and scale 
Magnifiers, pocket-sized unbreakable 


Metals tester 
Radiation monitors, personal 


Scales, plotting 

Tape dispensers, multiroll 

Test kits, printed-circuit 
C ‘tas ees NEW LITERATURE 


MECHANICAL 
Cap screws, socket-head 


Fasteners, high-strength 


Sheaves, variable-speed 
THE DIFFERENCE! i 
@ 


ELECTRICAL 



































Right here in the socket contact lies the heart of the AMPin-cert Connector line: the AMP cantilever 


spring. Seated in the slot of the socket to meet the pin shaft, it is your key to top connector reliability. Ci"cvits. Printed 


Conductors, aluminum electrical 
It provides you with positive wiping action . . . consistently sound electrical contact... firm pin grip... oe gti coiacanitiiaaal 
and stable resistance—yet has an extremely low, uniform insertion and withdrawal force. And, regardless Deiter melded mete Ge 

of the metal plating you choose or the thickness you require, all pins and sockets are provided with an __ Resistors, precision wirewound 


underplating of nickel to give long life reliability in all critical applications. fransformers, electronic 


Add to this cantilever construction, many other plus features including AMP’s industry proven solderless 
crimping technique to help you design and manufacture products of the highest reliability and lowest cost. 


Take your pick: AMPin-cert Connectorsin Series D, M and W as well as environmentally sealed or un- MATERIALS 


sealed Series A—all tough enough to soak up heavy punishment while providing the dry circuit sensitivity 


you need for your most critical applications. ee Tagage rohan 


Design file, film 

Foam, urethane 

Laminate, vinyl-aluminum 
Papers and films, photographic 
Parts, vinyl and rubber 


EQUIPMENT 


Instruments, optical and test 
Instruments, panel 


DESIGN AIDS 


The complete story is available in catalog form. Write today for your copy. 


Chart, approximate static pressure 
Fastener data 


AMP INCORPORATED Wiis cic 


Manual, structural design 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA) Standards, tap, die-and gage 


AMP products and engineering sssistance are available through subsidiary companies in: Australia * Canada + England * France » Holland « Italy « Japan * West Germany Stereo and mono high-fidelity equipment . . 468 
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deg oar gee NEW PRODUCT IDEAS for gasoline-powered equipment take shape 

Circulated to design engineers in the 

U.S. original equipment manufacturing in- rhe , <j ry ‘ ae ; ; ; a. e £. Cty 
Ee oka, Gk mane aon ibe when you design with an actual engine in mind. Briggs & Stratton 
and which manufacture machinery or ’ . .] ee a » - . a oa ll 
equipment of their own design. Design Consulting Engineering Service can give you the specs right off — 
engineers responsible for specification of ae ss 
components, materials or engineering de- answers to your power problems, supported by over 35 years of small- 
partment may receive DESIGN NEWS with- . 
out charge. Written request on company noe > power ; ieati saynarianca (Cat fé ~ — a i 
at nl tsculand @aaaciions Ue eats engine power application experience. Get facts, too, on new Briggs & cetees end taclanniall 
’ tinental United States, $1 per cop oe ; cs a Ae . “1199 Ase, . 66 a - bs 
ihe ear oom. Bn he pn BR gh Stratton features such as “Oil-Foam No-Spill’” Air Cleaner, “Shock- shaft — 2 to 9 hp 
criptions and change of address to Circula- 


yn Manager, DESIGN NEWS, Englewood Free’ Windup Starter, “‘Pulsa-Jet” Carburetor and other features. 
olorado ys _ ° ° pe ° . 
Write or phone Hugh S. Brown, Engineering Vice President, Briggs BRIGGS & STRATTON 


» & Stratton Corp., Milwaukee 1, Wisconsin. (Phone Locust 2-5000.) GASOLINE age 
ENGINES 
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» 400 CYCLES * 


R.P.M. 


iL 


Just one of many specialized 


~ U.S. HIGH FREQUENCY MOTORS 


for aircraft and missi/e-ground-support use! 


Now, without gears, a 400 cycle motor 
producing a slow speed of only 2000 rpm! 
Heavier, yes—than gearmotors of equal 
rating—but in ground-support equipment 
its longer life, lower lubricant require- 
ments, and greater shock-load capacity 
provide important advantages. 

U.S. Morors makes many other 400 


cycle motors, both geared and non-geared, 
to specifications. Years of solving aircraft 
and ground-support motor problems have 


U.S. ELECTRICAL MOTORS INC. 


amassed for U.S. invaluable files of basic 
designs, plus facilities to produce a mul- 
titude of adaptable components. Letting 
U.S. design the particular motor you need 
can save precious developmental time. 
U.S. experience assures supreme motor 
reliability...the most important require- 
ment in aircraft and missile-ground-sup- 
port electrical motors! Available in 
Ratincs 1/20 to 50 H.P. Let U.S. quote 
on your motor specifications. 
FREE 
TECHNICAL 


BROCHURE... 
for full infor- 


LOS ANGELES 54 (PO BOX 2058) CALIFORNIA — OR MILFORD, CONN. 
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